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INTRODUCTION 

Pure  Mathematics  10  was  provincially  implemented  in  September  1998.  Teachers  implementing  this  new 
course  have  expressed  a  need  for  a  common  understanding  of  the  curriculum  and  assessment  standards. 
In  response  to  this  need,  and  in  keeping  with  Alberta  Education's  goal  of  establishing  and  effectively 
communicating  clear  outcomes  and  high  standards  for  each  area  of  learning,  this  document  of  assessment 
standards  was  developed. 


PURPOSE 

Assessment  Standards  for  Pure  Mathematics  10  contains  samples  of  tasks  linked  to  the  specific  outcomes 
from  the  program  of  studies,  along  with  information  and  commentaries  about  standards.  Its  purpose  is  to 
provide  teachers  of  Pure  Mathematics  10  with  clearly  stated  standards  to  use  as  guidelines  in  their 
classroom  instruction  and  assessment  practices.  This  document  is  not  intended  as  an  assessment  tool  or 
test  package,  but  only  as  a  guide  that  provides  models  of  tasks  that  can  be  assigned  or  discussed  in  the 
classroom.  The  sample  tasks  in  this  document  are  intended  for  teacher  use,  but  also  can  be  used  to 
communicate  to  the  broader  educational  community  examples  of  acceptable  student  work  and  excellent 
student  work  in  Pure  Mathematics  10. 

This  document  is  an  initial  draft  only.  Feedback  regarding  this  draft  can  be  directed  to  Jack  Edwards  at 
780-422-3216,  fax  780-422-3745,  email  <jedwards@edc.gov.ab.ca>. 


DEFINITIONS  AND  TERMINOLOGY 

Standards 

A  standard  is  a  reference  point  used  in  planning  and  evaluation.  In  evaluating  educational  performance, 
the  following  standards  apply: 

•  curriculum  and  assessment  standards  apply  to  the  assessment  of  individual  students 

•  achievement  standards  apply  to  the  assessment  of  student  populations. 

In  this  document,  only  curriculum  and  assessment  standards  are  discussed. 

Curriculum  Standards 

Curriculum  standards  are  outcomes  for  a  course  or  grade  level  of  a  program.  The  curriculum  standards 
for  Pure  Mathematics  10  are  defined  by  the  general  and  specific  outcomes  outlined  in  the  program  of 
studies. 

Outcomes 

General  outcomes  are  concise  statements  identifying  what  it  is  that  students  are  expected  to  know  and  be 
able  to  do  upon  completion  of  a  course  or  grade  level  of  a  program. 

Specific  outcomes  are  statements  identifying  the  component  knowledge,  skills  and  attitudes  of  a  general 
outcome.  Specific  outcomes  identify  a  range  of  contexts  in  which  the  general  outcomes  apply. 
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Assessment  Standards 

Assessment  standards  are  the  criteria  used  for  judging  individual  student  achievement  relative  to  the 
curriculum  standards. 

Assessment  Instrument 

An  assessment  instrument  is  a  group  of  questions  or  tasks  given  to  students  to  ascertain  if  they  have  met 
the  requirements  of  the  acceptable  standard  or  the  standard  of  excellence. 

Blueprint 

A  blueprint  is  a  classification  of  the  questions  or  tasks  making  up  a  particular  assessment  instrument  or  an 
assessment  plan.  The  classification  may  be  in  terms  of  standards  (acceptable  or  excellent),  content 
sections  (topics  or  titles),  mathematical  understandings  (concepts,  procedures,  problem-solving  skills),  or 
any  other  such  classification. 

Conceptual  Understanding 

Tasks  assessing  conceptual  understanding  are  characterized  by  the  use  of  such  action  verbs  as  defining, 
demonstrating,  describing,  developing,  establishing,  explaining,  giving,  identifying,  illustrating,  linking, 
recognizing  and  representing. 

Procedural  Knowledge 

Tasks  assessing  procedural  knowledge  are  characterized  by  the  use  of  such  action  verbs  as 
approximating,  calculating,  constructing,  estimating,  factoring,  locating,  rationalizing,  simplifying, 
sketching,  solving,  using  and  verifying. 

Problem-solving  Skills 

Problem-solving  skills  refer  to  the  construction  of  models  describing  applications  in  a  broad  range  of 
contexts.  They  refer  to  the  combination  of  algorithms  to  determine  more  complicated  solutions  and  the 
use  of  appropriate  technology  to  approximate  difficult  models  or  to  carry  out  long  calculation  procedures. 
They  also  refer  to  the  investigation  of  phenomena,  the  collection  and  interpretation  of  data  in  various 
contexts,  and  the  transfer  of  knowledge  from  mathematics  to  other  areas  of  human  endeavor.  Problem- 
solving  tasks  are  characterized  by  the  use  of  such  action  verbs  as  adapting,  analyzing,  combining, 
communicating,  comparing,  connecting,  constructing,  deriving,  evaluating,  fitting,  investigating, 
justifying,  modelling,  proving,  reconstructing  and  translating. 


STANDARDS  FOR  PURE  MATHEMATICS  10 

The  content  specified  in  the  program  of  studies  for  Pure  Mathematics  10  contains  the  concepts,  skills  and 
attitudes  that  all  students  are  expected  to  acquire.  As  well,  there  are  specific  outcomes  for  problem 
solving  and  the  use  of  technology.  For  complete  details  of  the  Pure  Mathematics  10  program  structure, 
refer  to  the  program  of  studies. 
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Pure  Mathematics  10  is  designed  to  follow  directly  from  Grade  9  Mathematics,  so  students  taking 
Pure  Mathematics  10  are  presumed  to  have  reached  the  acceptable  standard  or  better  in  the  outcomes  of 
Grade  9  Mathematics.  In  particular,  students  will  have  facility  in  using  the  scientific  calculator;  have  an 
ability  to  add,  subtract  and  multiply  polynomials;  have  an  understanding  of  the  Pythagorean  theorem  and 
the  three  primary  trigonometric  ratios;  and  have  an  ability  to  produce  estimated  lines  of  best  fit  for 
bivariate  data. 

The  assessment  standards  for  Pure  Mathematics  10  include  an  acceptable  and  an  excellent  level  of 
performance.  Student  performance  should  be  measured  on  a  range  of  tasks,  some  of  which  are  routine 
and  obvious  tasks  in  familiar  contexts  and  others  which  are  nonroutine  tasks  in  unfamiliar  contexts. 

Acceptable  Standard 

The  acceptable  standard  of  achievement  in  Pure  Mathematics  10  is  met  by  students  who  receive  a  course 
mark  between  and  including  50  per  cent  and  79  per  cent.  Typically,  these  students  have  gained  new  skills 
and  a  basic  knowledge  of  the  concepts  and  procedures  relative  to  the  general  and  specific  outcomes 
defined  in  the  Pure  Mathematics  10  program  of  studies.  These  students  can  apply  this  knowledge  to  a 
limited  range  of  familiar  problem  contexts. 

Standard  of  Excellence 

The  standard  of  excellence  for  achievement  in  Pure  Mathematics  10  is  met  by  students  who  receive  a 
course  mark  at  or  above  80  per  cent.  Typically,  these  students  have  gained  a  breadth  and  depth  of 
knowledge  regarding  the  concepts  and  procedures,  as  well  as  the  ability  to  apply  this  knowledge  to  a 
broad  range  of  familiar  and  unfamiliar  problem  contexts.  This  standard  signifies  high-quality 
performance  relative  to  the  general  and  specific  outcomes  in  the  Pure  Mathematics  10  program  of  studies. 

Description  of  Standards 

The  following  statements  describe  what  is  expected  of  Pure  Mathematics  10  students  who  meet  the 
acceptable  standard  or  the  standard  of  excellence  on  independent  work.  The  statements  represent  the 
standards  against  which  student  achievement  is  measured. 


Acceptable  Standard 

Students  who  meet  the  acceptable  standard  in 
Pure  Mathematics  10  consistently  perform 
acceptable  work  on  routine  and  obvious  tasks  in 
familiar  contexts. 


These  students  have  a  basic  understanding  of  the 
concepts  and  procedures  outlined  in  the  program  of 
studies.  They  demonstrate  their  understanding  in 
concrete,  pictorial  and  symbolic  modes,  and  can 
translate  from  one  mode  to  another.  They  perform 
the  mathematical  operations  and  procedures  that 
are  fundamental  to  pure  mathematics  in  Grade  10, 
and  apply  what  they  know  in  daily  living  contexts. 
For  example,  students  meeting  the  acceptable 
standard  can: 


Standard  of  Excellence 

Students  who  meet  the  standard  of  excellence  in 
Pure  Mathematics  10  consistently  perform 
excellent  work  on  routine  and  obvious  tasks  in 
familiar  contexts,  and  acceptable  work  on 
nonroutine  tasks  in  unfamiliar  contexts. 

These  students  have  a  comprehensive 
understanding  of  the  concepts  and  procedures 
outlined  in  the  program  of  studies.  They 
demonstrate  their  understanding  in  concrete, 
pictorial  and  symbolic  modes,  and  can  translate 
from  one  mode  to  another.  They  perform  the 
mathematical  operations  and  procedures  that  are 
fundamental  to  pure  mathematics  in  Grade  10, 
apply  what  they  know  in  daily  living  contexts  and 
provide  alternative  solution  procedures  to  verify 
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multiply  2V3  +  5  by  4V3  -  5 


•  explain  the  difference  between  probability  of 
loss  and  expected  loss  in  the  context  of  a  dice 
throw 

•  factor  6x~  —x  —  2 


•      determine  the  equation  of  the  perpendicular 
bisector  of  the  line  AB,  where  A  =  (4,  -5)  and 
B  =  (-7,  -11). 


To  meet  the  acceptable  standard,  students 
communicate  about  mathematical  situations  in  an 
understandable  way,  using  appropriate  everyday 
and  mathematical  terms.  They  understand 
mathematical  questions  containing  objects, 
diagrams  or  numbers  in  familiar  contexts,  and  they 
construct  mathematical  models. 


Students  meeting  the  acceptable  standard  apply 
what  they  know  in  solving  straightforward 
problems  in  familiar  settings  and  in  analyzing 
simple  mathematical  models.  They  describe  the 
steps  they  used  to  solve  a  particular  problem,  and 
verify  and  defend  their  solution  to  the  problem. 


Students  meeting  the  acceptable  standard  have  a 
positive  attitude  toward  mathematics  and  a  sense  of 
personal  competence  in  using  mathematics.  They 
demonstrate  confidence  when  using  common 
mathematical  procedures  and  when  applying 
problem-solving  strategies  in  familiar  settings. 


results.  For  example,  students  meeting  the 
standard  of  excellence  can: 

•  divide  2v  3  +  5  by  4v  3  -  5 ,  expressing  the 
answer  with  an  integer  denominator 

•  explain  a  strategy  that  could  be  used  to  help  a 
person  decide  whether  or  not  to  drop  collision 
coverage  on  car  insurance 

•  determine  the  nonpermissible  values  of 

6x2-x-2  9x2-A 


4x-\ 


4xz  +12.V  +  5 


•      use  the  slopes  and  distances  ofMN,  NP,  PQ 
and  QM  to  show  that  quadrilateral  MNPQ, 
described  below,  is  a  parallelogram. 
The  quadrilateral  ABCD  has  coordinates 
A  =  (0,  0),  B  =  (2a,  2b),  C  =  (2e,  0)  and 
D  =  (2c,  2d).  M,  N,  P  and  Q  are  the  midpoints 
of  AB,  BC,  CD  and  DA  respectively. 

To  meet  the  standard  of  excellence,  students 
communicate  about  mathematical  situations  in  a 
clear  way,  using  numbers,  diagrams  and 
appropriate  mathematical  terms.  They  understand 
mathematical  questions  containing  objects, 
diagrams  or  numbers  in  familiar  and  unfamiliar 
contexts;  and  they  construct  mathematical  models 
by  translating  words  into  suitable  numbers, 
diagrams,  tables,  equations  and  variables. 

Students  meeting  the  standard  of  excellence  apply 
what  they  know  in  solving  routine  and  nonroutine 
problems  in  a  broad  range  of  settings.  They 
describe  the  steps  they  used  to  solve  a  particular 
problem;  defend  their  solution  to  the  problem;  and, 
where  appropriate,  provide  alternative  solution 
procedures  to  verify  results. 

Students  meeting  the  standard  of  excellence  have  a 
positive  attitude  toward  mathematics  and  show 
confidence  in  using  mathematics  meaningfully. 
They  are  self-motivated  risk  takers  who  persevere 
when  solving  novel  problems.  They  take  initiative 
in  trying  new  methods  and  are  creative  in  their 
approach  to  problem  solving. 
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ASSESSMENT  PLANS,  SUGGESTED  WEIGHTINGS  AND  BLUEPRINTS 

These  plans  and  blueprints  provide  general  guidelines  for  the  overall  assessment  of  Pure  Mathematics  10 
and  are  not  meant  to  be  applied  to  the  development  of  particular  assessment  instruments. 


Suggested  Weightings  by  Topic 

Topic 

Outcome  Numbers 

Mathematics  10 

Addison- Wesley 

Chapter 

Mathpower  10 

McGraw-Hill 

Ryerson 

Chapter 

Suggested 

Per  Cent 

Weighting 

Sequences 

CI;  1,2,7,8 
P2;  2,  3,  5 

1 

2 

12-15% 

Exponents  and 
Radicals 

CI;  3,  4,  5,  6 
PI;  1 
P2;  1 

2 

1 

12-15% 

Line  Segments 

Straight  Line 
Graphs 

CI;  10,  11,  12 

CI;  13,  14 
C2;  6,  7 
P2;4 

3 

4 

6 

14-16% 

Relations  and 
Functions 

CI;  9 

C2;  1,2,3,4,5 

5 

5 

10-12% 

Polynomials 

PI;  2,  3,4,  5 

6 

3 

11-13% 

Rational 
Expressions 

PI;  6,  7,  8 

7 

4 

14-16% 

Trigonometry 

C3;  1,2,3,4,5 

8 

7 

13-15% 

Statistics  and 
Probability 

C3;  6,  7 
P2;  6,  7 

9 

8 

6-8% 

Suggested  Per  Cent  Weightings  by  Standard  and  Skill 

Conceptual 
Understanding 

Procedural 
Knowledge 

Problem-solving 
Skills 

Totals 

Acceptable 
Standard 

=20% 

=30% 

=25% 

75-80% 

Standard  of 
Excellence 

=10% 

=5% 

=  10% 

20-25% 

Totals 

25-30% 

35-40% 

30-35% 

100% 
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MATHEMATICAL  CONVENTIONS  USED  IN  THE  DESCRIPTION  OF  SAMPLE 
TASKS 

Approximations,  Estimates  and  Exact  Values 

An  approximation  to  an  exact  value  is  a  decimal  representation,  correct  to  several  decimal  places,  used  in 
a  problem.  Usually  these  approximations  result  from  calculator  usage.  For  example,  V3  may  be  replaced 
by  the  approximation  1 .732 1 . . .  during  the  computational  phase  of  a  problem. 

An  estimate  of  an  exact  value  is  an  approximation  that  can  be  derived  mentally,  and  used  as  part  of  a 
mental  calculation.  For  example,  the  conjecture  V2  +  V8  =V10  can  be  shown  to  be  false  by  using  the 
estimates  1.5,  2.8  and  3.1  for  V2,V8  and  VlO  . 

The  exact  value  of  a  rational  number  is  of  the  form  —  ,  where  p  and  q  are  integers.  Unless  the  decimal 

representation  terminates,  the  decimal  representation  will  be  an  approximation.  So  —  is  exact,  while 
—  1.666...  is  an  approximation. 

The  exact  value  of  an  irrational  number  is  expressed  in  such  forms  as  sin  35°,  V3  or  — .  The  decimal 

representation  will  always  be  an  approximation.  So  sin  35°  is  exact,  while  0.573576...  is  an 
approximation. 

Calculator  Use  in  Multipart  Problems 

The  general  rule  is  to  keep  the  calculator  running  from  beginning  to  end,  using  all  the  decimal  places 
available  on  the  calculator.  All  answers,  both  intermediate  and  final,  are  reported  to  the  appropriate 
number  of  significant  figures.  However,  rounded  intermediate  answers  are  not  to  be  used  as  inputs  into 
subsequent  calculations.  For  example,  a  right-angled  triangle  with  a  measured  hypotenuse  of  1 1.9  cm  and 
a  shortest  side  of  6.1  cm  would  have  the  third  side  reported  as  10.2  cm.  However,  if  the  length  of  the  third 
side  were  used  in  the  second  part  of  a  calculation,  the  more  precise  value  10.21763182...  would  be  used 
as  the  input  value. 

Measured  and  Exact  Input  Data 

If  the  input  data  is  measured,  all  output  data  should  be  recorded  in  decimal  form  to  the  same  quality  as 
the  least  reliable  part  of  the  input  data.  For  example,  if  the  input  data  had  57.235  g  for  the  mass,  and 
17  mL  for  the  volume,  the  density  would  be  recorded  as  3.4  g/mL  with  two  significant  digits.  As  a  matter 
of  convention,  trigonometric  problems  with  lengths  to  three  significant  digits  yield  angles  to  one-tenth  of 
a  degree,  or  one-hundredth  of  a  radian. 

If  the  input  data  is  exact,  all  output  data  should  be  recorded  in  fractional  form  if  at  all  possible.  For 

21 
example,  the  slope  of  the  line  joining  the  points  (6,  1 1)  and  (17,  32)  should  be  recorded  as  —  ,  which  is 

exact,  rather  than  the  decimal  form  1.9090.... 
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For  Pure  Mathematics  10,  all  trigonometric  data  can  be  assumed  to  be  measured,  together  with  most  of 
the  estimated  probabilities  used  in  calculations  of  expectation  values.  All  input  data  in  coordinate 
geometry,  algebraic  expressions,  relations  and  functions  can  be  assumed  to  be  exact.  Most  of  the  input 
data  in  number  tables  and  number  patterns  can  be  assumed  to  be  exact,  except  that  money  outputs  are 
rounded  to  the  nearest  dollar  or  the  nearest  cent,  depending  on  the  context. 

If  there  is  any  doubt  whether  any  item  of  input  data  is  exact  or  measured,  assume  it  to  be  exact  if  it  is  part 
of  a  Pure  Mathematics  10  problem. 
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STANDARDS  LINKED  TO  OUTCOMES 

The  remainder  of  this  document  consists  of  several  components  that,  taken  together,  provide  guidance  to 
teachers  about  the  scope,  depth  and  breadth  of  Pure  Mathematics  10. 

Strands 

Strands  are  the  underlying  themes  running  throughout  all  of  the  mathematics  programs.  The  general  and 
specific  outcomes  and  the  associated  tasks  in  this  part  of  the  document  are  grouped  according  to  the 
following  nine  mathematical  substrands: 

•  Number  Concepts  •  Measurement 

•  Number  Operations  •  3-D  Objects  and  2-D  Shapes 

•  Patterns  •  Data  Analysis 

•  Variables  and  Equations  •  Chance  and  Uncertainty 

•  Relations  and  Functions 

General  and  Specific  Outcomes 

The  general  and  specific  outcomes  for  Pure  Mathematics  10  identify  what  students  are  expected  to  know 
and  be  able  to  do  upon  completion  of  the  course. 

Mathematical  Processes 

These  are  the  critical  components  that  students  must  encounter  in  a  mathematics  program  in  order  to 
achieve  the  goals  of  mathematics  education  and  to  encourage  lifelong  learning  in  mathematics.  One  or 
more  of  the  following  mathematical  processes  is  emphasized  for  each  specific  outcome. 

Communication  [C]  Problem  Solving  [PS] 

Connections  [CN]  Reasoning  [R] 

Estimation  and  Technology  [T] 

Mental  Mathematics  [E]  Visualization  [V] 

More  information  on  the  strands,  outcomes,  and  mathematical  processes  can  be  found  in  the  Pure 
Mathematics  JO/20/30  Program  of  Studies. 

Notes 

Each  specific  outcome  is  followed  by  a  note  that  provides  additional  information  about  the  intended  depth 
and  breadth  for  that  outcome.  Teachers  can  refer  to  these  for  guidance  when  planning  classroom 
activities  and  assessments  that  address  the  outcome  at  an  appropriate  level  for  the  course.  Many  of  the 
notes  indicate  where  the  outcome  is  elaborated  upon  in  subsequent  courses,  and  some  notes  also  indicate 
the  prior  learnings  that  relate  to  the  outcome. 

Sample  Tasks 

Linked  to  each  outcome  are  sample  tasks.  These  consist  of  questions,  problems  or  activities  for 
classroom  use  with  students.  Teachers  may  use  these  directly  or  as  models  for  developing  their  own  tasks 
for  group  or  independent  work  in  the  classroom,  or  as  part  of  formative  and  summative  assessment  of 
students.  The  sample  tasks  and  suggested  solutions  were  developed  and  validated  by  classroom  teachers 
of  Pure  Mathematics  10,  but  have  not  been  validated  with  students.  They  represent  models  of  the  kinds 
of  questions  and  problems  students  should  be  able  to  solve,  and  the  kinds  of  activities  students  should  be 
able  to  do  to  meet  the  specific  outcome  to  which  they  are  linked. 

Descriptions  of  Student  Performance 

Each  task  is  followed  by  a  description  of  student  performance  at  the  acceptable  standard  and  at  the 
standard  of  excellence.  These  descriptions,  though  not  based  on  actual  student  responses,  represent  the 
judgements  of  practising  classroom  teachers  in  regard  to  how  their  students  would  perform,  given  these 
particular  tasks. 
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STANDARDS  IN  NUMBER  CONCEPTS 


Strand:  Number  (Number  Concepts) 
Students  will: 

•  use  numbers  to  describe  quantities 

•  represent  numbers  in  multiple  ways. 


[C]      Communication 
[CN]  Connections 
[E]      Estimation  and 

Mental  Mathematics 


[PS]  Problem  Solving 
[R]    Reasoning 
[T]     Technology 
[V]    Visualization 


General  and  Specific  Outcomes 


General  Outcome 

Analyze  the  numerical  data  in  a  table  for 
trends,  patterns  and  interrelationships. 

Specific  Outcome 

CI— 1.    Use  words  and  algebraic 

expressions  to  describe  the  data 
and  the  interrelationships  in  a 
table  with  rows  that  are  not 
related  recursively  (not 
calculated  from  previous  data). 
[C,  CN] 


Note: 

Algebraic  expressions  can  include 
expressions  that  use  variables  and 
expressions  that  describe  formulas  from 
spreadsheets. 


Sample  Task 

[/  ]  Conceptual 
[  ]  Procedural 
[       ]     Problem-solving 

Question: 

Magazine  publishers  are  examining  the  sales  for  the  month  of 
September.  Below  is  the  table  with  a  record  of  the  results. 


Magazine  Title 

Sales 

Price 

Revenue 

Teen  Matters 

127 

$3.95 

$501.65 

YZ 

132 

$3.25 

$429.00 

Big  Trucks 

98 

$5.25 

$514.50 

Fitness 

158 

$5.95 

$940.10 

Get  Real 

276 

$4.65 

$1  283.40 

How  many  magazines  were  sold  in  September? 

What  is  the  total  amount  of  sales  for  all  magazines? 

Describe  how  to  calculate  the  revenue  in  words  and  as  a  formula. 

The  publishers  are  changing  the  price  of  YZ  to  $3.75.  What  is  the 

projected  revenue  of  YZ  magazine  for  the  month  of  October? 

Do  you  think  that  YZ  sales  will  increase  or  decrease  after  the  price 

increase?  What  effect  will  this  have  on  YZ  revenue?  Justify  your 

predictions. 


Solution: 

a.  The  total  number  of  magazines  sold  was  791 . 

b.  The  total  amount  of  sales  was  $3  668.65. 

c.  Multiply  the  number  of  magazines  purchased  by  the  price  per 
magazine. 

Formulas:  R  -  Sx  P 

or      D2   =   B2*C2 
The  revenue  for  YZ  will  be  132  x  $3.75  or  $495.00  in  October, 
assuming  no  change  in  sales. 

Answers  will  vary.  Students  should  be  expected  to  justify  both  their 
prediction  and  their  calculation. 


d. 
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General  and  Specific  Outcomes 


General  Outcome 

Analyze  the  numerical  data  in  a  table  for 
trends,  patterns  and  interrelationships. 

Specific  Outcome 

CI— 1.    Use  words  and  algebraic 

expressions  to  describe  the  data 
and  the  interrelationships  in  a 
table  with  rows  that  are  not 
related  recursively  (not 
calculated  from  previous  data). 
[C,  CN] 


Note: 

Algebraic  expressions  can  include 
expressions  that  use  variables  and 
expressions  that  describe  formulas  from 
spreadsheets. 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  calculate  the  total  number  of 

•   calculate  the  total  number  of 

magazines  sold,  using  addition 

magazines  sold,  using  addition 

•   calculate  the  total  amount  of 

•   calculate  the  total  amount  of 

sales,  using  addition 

sales,  using  addition 

•   describe  how  to  calculate 

•    describe  how  to  calculate 

revenue  in  words,  but  has 

revenue  in  words,  and  devise 

difficulty  devising  a  formula 

an  appropriate  formula 

•   apply  the  formula  to  determine 

•   apply  the  formula  to  determine 

the  revenue  in  part  d 

the  revenue  in  part  d 

•    provide  an  incomplete  answer 

•   make  predictions  for  part  e, 

to  part  e,  often  limited  to  an 

based  on  personal  experience; 

unsupported  guess. 

justify  the  predictions;  and 

support  the  predictions  with 

numerical  data. 
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General  and  Specific  Outcomes 


General  Outcome 

Analyze  the  numerical  data  in  a  table  for 
trends,  patterns  and  interrelationships. 

Specific  Outcome 

CI -2.    Use  words  and  algebraic 
expressions  to  describe  the 
data  and  the  interrelationships 
in  a  table  with  rows  that  are 
related  recursively  (calculated 
from  previous  data).  [C,  CN] 


Note: 

Algebraic  expressions  can  include 
expressions  that  use  variables  and 
expressions  that  describe  formulas  from 
spreadsheets. 


Sample  Task 


[/  ] 
[  1 
[       1 


Conceptual 
Procedural 
Problem-solvim 


Question: 

The  following  table  contains  information  about  a  loan. 


A 

B 

C 

D 

E 

F 

1 

Year 

Opening 
Balance 

Interest 
Rate  % 

Interest 
Charged 

Annual 
Payment 

Closing 
Balance 

2 

1 

$20  000.00 

5 

$1  000.00 

$4  619.50 

$16  380.50 

3 

2 

$16  380.50 

5 

$819.03 

$4  619.50 

$12  580.03 

4 

3 

$12  580.03 

5 

$629.00 

$4  619.50 

$8  589.53 

5 

4 

$8  589.53 

5 

$429.48 

$4  619.50 

$4  399.51 

6 

5 

$4  399.51 

5 

$219.98 

$4  619.50 

$0.00 

a.  How  long  is  the  term  of  the  loan? 

b.  What  is  the  total  interest  for  the  term? 

c.  Describe  how  the  bank  calculated  the  amounts  in  the  last  three 
columns  for  Year  1  of  the  table. 


Solution: 

a.     The  term  is  5  years. 

b.     The  total  interest  is 

$3  097.49 

c.     Interest  charged 

=    opening  balance  x  0.05 

or 

=    B2*C2/100 

Annual  payment 

amount  borrowed  +  total  interest 

5 

Closing  balance 

=    opening  balance  +  interest  charged 

or 


-  annual  payment 
B2  +  D2  -  E2 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  interpret  the  table  to  correctly 

•   interpret  the  table  to  correctly 

determine  the  term  of  the  loan 

determine  the  term  of  the  loan 

and  the  total  interest 

and  the  total  interest 

•  provide  incomplete 

•  provide  a  complete  description 

descriptions  of  how  to 

of  how  all  values  for  the  last 

determine  the  interest  charged 

three  columns  in  Year  1  were 

and  the  closing  balance  for 

determined. 

Year  1  of  the  table.  The 

student  may  not  be  able  to 

precisely  describe  how  the 

annual  payment  is  determined. 
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General  and  Specific  Outcomes 


General  Outcome 

Explain  and  illustrate  the  structure  and 
the  interrelationship  of  the  sets  of 
numbers  within  the  real  number  system. 

Specific  Outcome 

Cl-3.    Classify  numbers  as  natural, 
whole,  integer,  rational  or 
irrational,  and  show  that  these 
number  sets  are  nested  within 
the  real  number  system. 
[C,  R,  V] 


Note: 

Classification  of  numbers  includes 
criteria  for  inclusion  of  the  number  into 
the  appropriate  subset  of  the  real 
number  system. 


Sample  Tasks 

[V    ]    Conceptual 
[       ]     Procedural 
[       ]     Problem-solving 
Question: 

1.     Classify  the  following  numbers  in  the  set  of  numbers  to  which  they 


belong:  8, 
natural 

V5,0, 

9 

Solution: 

natural 

whole 

integer 

rational 
irrational 

8 
0and8 

whole 

6,  0  and  8 

integer 

5 

rational 

-,6,0,  and  8 
9 

irrational 

Question: 

2.     Use  a  calculator  to  determine  the  decimal  representations  of 

13     32      /:  r- 

— ,  — ,  v3  ,  and  n.  Why  are  V3  and  n  described  as  irrational, 
5     99 

13         32 
while  —  and  —  are  described  as  rational?  Use  your  rule  to 
5  99 


determine  if  V0.6 14656  is  rational  or  irrational. 


Solution: 


13  -xi 

_  =  2.6,  ||  =  0.3232... 

V3  =1.732050808...,  n=  3.141592654... 

13  .  .     .  .32 

—  is  a  terminating  decimal;  —  is  a  repeating  decimal.  Both  are 
j  99 

rational.    v3  and  n  neither  terminate  nor  repeat.  They  are  both 
irrational. 


V0.6 14656  =  0.784  is  a  terminating  decimal,  so  Vo.614656  is 
rational. 

Question: 

3.     Explain  why  all  integers  are  also  rational  numbers  and  why  no 
rational  numbers  are  irrational. 


Solution: 


P  P 

An  integer  can  be  written  as  —  ,  so  is  of  the  form  —  ,  and  so  is  a 

i  q 

rational  number. 

Rational  numbers  are  either  repeating  decimals  or  terminating 
decimals.  Irrational  numbers  have  non-repeating  and 
non-terminating  decimals.  A  number  cannot  be  repeating  and 
non-repeating  at  the  same  time.  Nor  can  a  number  be  terminating 
and  non-terminating  at  the  same  time. 
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General  and  Specific  Outcomes 


General  Outcome 

Explain  and  illustrate  the  structure  and 
the  interrelationship  of  the  sets  of 
numbers  within  the  real  number  system. 

Specific  Outcome 

Cl-3.    Classify  numbers  as  natural, 
whole,  integer,  rational  or 
irrational,  and  show  that  these 
number  sets  are  nested  within 
the  real  number  system. 
[C,  R,  V] 


Note: 

Classification  of  numbers  includes 
criteria  for  inclusion  of  the  number  into 
the  appropriate  subset  of  the  real 
number  system. 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  provide  a  possible 

•  classify  the  numbers  correctly 

classification  of  the  numbers  in 

in  question  1,  including 

question  1,  with  the 

showing  how  a  number  such  as 

classification  not  showing  how 

8  can  belong  to  four  different 

the  different  sets  are  nested 

sets 

•  find  the  decimal 

•  find  the  decimal 

representations  of  the  numbers 

representations  of  the  numbers 

in  question  2 

in  question  2 

13 
•   identify  a  rule  to  separate  — 

13 
•  identify  a  rule  to  separate  — 

and  —  from  V3  and  n  in 

3^           r 

and  —  from  y 3  and  n  in 

99 

question  2 

question  2 

•  apply  the  rule  to  show  that 

•  give  an  imprecise  rule  to 
explain  the  statements  in 

^0.6 14656  is  rational 

question  3. 

•  give  precise  explanations  for 

both  parts  of  question  3. 

CSB:  99  01  15  (RESPONSE  DRAFT) 

©Alberta  Education,  Alberta,  Canada 


Assessment  Standards  for  Pure  Mathematics  10/13 


General  and  Specific  Outcomes 


General  Outcome 

Explain  and  illustrate  the  structure  and 
the  interrelationship  of  the  sets  of 
numbers  within  the  real  number  system. 

Specific  Outcome 

CI— 4.    Use  approximate 

representations  of  irrational 
numbers.  [R,  T] 


Note: 

Both  mental  estimates  and  calculator 
approximations  are  appropriate  for  this 
specific  outcome. 


Sample  Tasks 

[       ]     Conceptual 
[       ]    Procedural 
[/    ]     Problem-solving 
Question: 

1.  Two  sides  of  a  triangle  are  2  cm  and  3  cm.  Harriet  has  determined 

that  the  length  of  the  third  side  is  5v2  cm.   Is  her  answer 
reasonable?  Why  or  why  not? 

Solution: 

5v  2  cm  is  approximately  7.07  cm.  This  answer  is  not  reasonable, 

because  the  third  side  must  be  shorter  than  5  cm  (or  shorter  than  the 
sum  of  the  other  two  sides). 

Question: 

2.  Use  estimates  to  explain  why  y]3  +  y]4  +  y5  is  not  equal  to  y]\2  . 


Solution: 


V3  is  between  1  and  2;  ^4  is  equal  to  2;  and  -y/5  is  between  2 

and  3.  So  V3  +  V4  +  V5  is  between  5  and  7.    ■N/12  ,  on  the  other 
hand,  is  less  than  4. 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  determine  the  approximate 

•  determine  that  5-^2  is  not 

value  for  5yj2  ,  but  cannot 

reasonable,  and  explain  why  by 

relate  the  approximate  value  to 
the  context  of  the  problem  in 
question  1 
•  use  calculator  values,  or 
rounded  calculator  values,  to 
judge  the  conjecture  in 
question  2. 

comparing  5-^/2  to  5  in  the 

context  of  the  problem  in 
question  1 
•  use  estimates  and  compare 
estimated  values  of 

■J?>,  fe  fi  and  $2  to 

judge  the  conjecture  in 

question  2. 
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STANDARDS  IN  NUMBER  OPERATIONS 


Strand:  Number  (Number  Operations) 
Students  will: 

•  demonstrate  an  understanding  of  and  proficiency  with 
calculations 

•  decide  which  arithmetic  operation  or  operations  can  be  used 
to  solve  a  problem  and  then  solve  the  problem. 


[C]      Communication  [PS]  Problem  Solving 

[CN]  Connections  [R]    Reasoning 

[E]      Estimation  and  [T]    Technology 

Mental  Mathematics  [V]    Visualization 


General  and  Specific  Outcomes 


General  Outcome 

Use  basic  arithmetic  operations  on  real 
numbers  to  solve  problems. 

Specific  Outcome 

Cl-5.    Communicate  a  set  of 

instructions  used  to  solve  an 
arithmetic  problem.  [C] 


Note: 

Students  should  be  able  to  communicate 
keying  instructions  that  follow  the 
algebraic  format  of  the  formula. 

Sometimes,  the  formula  needs 
reformatting,  using  parentheses,  before 
the  keying  sequence  will  work. 

Students  should  gain  experience  in 
reformatting  formulas. 

Keying  sequences  should  be  covered  in 
the  appropriate  problem  contexts. 

The  instruction  sets  can  be  of  wider 
context  than  calculator  keying 
sequences. 


Sample  Tasks 

[       ]     Conceptual 
[  /    ]     Procedural 
[       ]     Problem-solving 
Question: 

1.     Given  the  formula  for  the  surface  area  of  a  cylinder, 
SA  =  2Kr(r  +  h): 

a.  Write  a  set  of  instructions  that  will  allow  another  student  to  use 
the  formula  when  the  radius  is  5  cm  and  the  height  is  12  cm. 

b.  Create  a  set  of  keystroke  instructions  for  using  technology  to 
find  the  volume  of  a  sphere  with  a  radius  of  5  cm. 


Solution: 


•  add  the  radius  and  the  height 

•  multiply  the  result  by  the  radius 

•  multiply  the  result  by  2k 

2  x  2nd  k  x  5  x  (5  +  12)  ENTER 


V 
may 

be 

omitted 


V 

or  = 

on  many 
calculators 


Question: 

2.     Create  a  set  of  keystrokes  that  will  evaluate  A,  where 


A  =  cos" 


2z+32-2.5" 
2(2)(3) 


Solution: 


2nd  cos  ((2x2  +  3x2  -2.5.x2)  +  (2*2*3))    ENTER 


V 
or  = 


on  many 
calculators 
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General  and  Specific  Outcomes 


General  Outcome 

Use  basic  arithmetic  operations  on  real 
numbers  to  solve  problems. 

Specific  Outcome 

Cl-5.    Communicate  a  set  of 

instructions  used  to  solve  an 
arithmetic  problem.  [C] 


Note: 

Students  should  be  able  to  communicate 
keying  instructions  that  follow  the 
algebraic  format  of  the  formula. 

Sometimes,  the  formula  needs 
reformatting,  using  parentheses,  before 
the  keying  sequence  will  work. 

Students  should  gain  experience  in 
reformatting  formulas. 

Keying  sequences  should  be  covered  in 
the  appropriate  problem  contexts. 

The  instruction  sets  can  be  of  wider 
context  than  calculator  keying 
sequences. 


Sample  Task 


[/  ] 
[  ] 
[       ] 


Conceptual 
Procedural 
Problem-solving 


Question: 

3.     In  the  following  question,  you  will  see  how  a  number  puzzle  works. 
Here  is  an  example  of  a  number  puzzle: 

•  Choose  a  whole  number. 

•  Add  5. 

•  Double  the  result. 

•  Subtract  4. 

•  Divide  the  result  by  2. 

•  Subtract  the  number  you  started  with. 

•  The  result  is  3. 

Does  this  number  puzzle  work  if  you: 

a.  choose  a  negative  integer? 

b.  choose  a  fraction? 

Create  a  puzzle  of  your  own  that  is  between  5  and  10  lines  in  length 
and  that  has  a  final  result  of  2. 


Solution: 

a.    Start  with -10;  then 

add  5  to  get 

-5 

double  to  get 

-10 

subtract  4  to  get 

-14 

divide  by  2  to  get 

-7 

subtract  -10  to  get 

3 

b.    Start  with  -^  ;  then 

add  5  to  get 

28 
5 

double  to  get 

56 

5 

subtract  4  to  get 

36 

5 

divide  by  2  to  get 

18 

5 

subtract  —  to  get 


16  /  Assessment  Standards  for  Pure  Mathematics  10 


CSB:  99  01  15  (RESPONSE  DRAFT) 

©Alberta  Education,  Alberta,  Canada 


General  and  Specific  Outcomes 


General  Outcome 

Use  basic  arithmetic  operations  on  real 
numbers  to  solve  problems. 

Specific  Outcome 

CI -5.    Communicate  a  set  of 

instructions  used  to  solve  an 
arithmetic  problem.  [C] 


Note: 

Students  should  be  able  to  communicate 
keying  instructions  that  follow  the 
algebraic  format  of  the  formula. 

Sometimes,  the  formula  needs 
reformatting,  using  parentheses,  before 
the  keying  sequence  will  work. 

Students  should  gain  experience  in 
reformatting  formulas. 

Keying  sequences  should  be  covered  in 
the  appropriate  problem  contexts. 

The  instruction  sets  can  be  of  wider 
context  than  calculator  keying 
sequences. 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  write  a  set  of  instructions  or  a 

•  write  a  set  of  instructions  or  a 

set  of  keystrokes  that  will  solve 

set  of  keystrokes  that  will  solve 

formulas  similar  to  those  in 

formulas  similar  to  those  in 

question  1 

question  1 

•  verify  that  the  puzzle  in 

•  rewrite  formulas,  such  as  the 

question  3  works  for  a  negative 

one  in  question  2,  into  a  form 

integer 

that  is  compatible  with  the 

•  create  a  new  puzzle  with  only 

calculator  being  used 

5-7  lines. 

•   write  the  set  of  keystrokes  that 

allow  a  user  to  calculate  a 

value  for  A  in  formulas  such  as 

the  one  in  question  2 

•   verify  that  the  puzzle  in 

question  3  works  for  a  negative 

integer  or  a  fraction 

•  create  a  new  puzzle  that  is 

8-10  lines  long. 
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General  and  Specific  Outcomes 


General  Outcome 

Use  basic  arithmetic  operations  on  real 
numbers  to  solve  problems. 

Specific  Outcome 

Cl-6.    Perform  arithmetic  operations 
on  irrational  numbers,  using 
appropriate  decimal 
approximations.  [E,  T] 


Note: 

For  this  specific  outcome,  precise 
calculations  are  done  on  the  calculator, 
while  estimates  can  be  done  mentally. 
Computations  using  exact  values  are 
part  of  Pure  Mathematics  10,  specific 
outcome  P2-1. 


Sample  Tasks 

[       ]     Conceptual 
[  /    ]     Procedural 
[       ]     Problem-solving 
Question: 

1.     Using  the  Pythagorean  formula,  c2  =  a'  +  b~,  and  given  the 
following  triangle: 

A 


Use  a  two  decimal  approximation  for  the  sides  of  the  triangle 
and  solve  for  the  missing  side.  Express  the  length  to  four 
decimal  places. 

c2  =  (1.73)2  +  (2.45)2 

Use  the  entire  radical  (irrational)  for  the  sides  of  the  triangle  to 
solve  for  the  missing  side  to  two  decimal  places. 


c.     Explain  why  the  two  answers  are  different. 


Solution: 
a. 


c2  =  (1.73)2  +  (2.45)2c  =  2.9992 


One  answer  is  a  whole  number,  the  other  a  decimal.  The 
decimal  input  values  are  precise  to  the  hundredths  place  and 
the  irrational  value  is  precise  to  an  infinite  number  of  decimal 
places. 
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General  and  Specific  Outcomes 


General  Outcome 

Use  basic  arithmetic  operations  on  real 
numbers  to  solve  problems. 

Specific  Outcome 

Cl-6.    Perform  arithmetic  operations 
on  irrational  numbers,  using 
appropriate  decimal 
approximations.   [E,  T] 


Note: 

For  this  specific  outcome,  precise 
calculations  are  done  on  the  calculator, 
while  estimates  can  be  done  mentally. 
Computations  using  exact  values  are 
part  of  Pure  Mathematics  10.  specific 
outcome  P2-1. 


Question: 

2.     Find  the  missing  side  given  the  following  triangle. 

A 


Solution: 


(Vis)2  =  (Jsf+b2 

b2  =  (^-{fsj 

b  =   3.162  (inputting  exact  values) 


or  3.155  (inputting  two  decimal  place  approximation) 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  compute  missing  sides  by 

•  compute  missing  sides  by 

addition  (question  1)  or  by 

addition  (question  1 )  or  by 

subtraction  (question  2) 

subtraction  (question  2) 

•  determine  the  length  of  the 

•  determine  the  length  of  the 

missing  side,  using  decimal 

missing  side,  even  when  the 

approximations  and  irrational 

first  step  is  not  provided 

sides,  when  the  first  step  is 

•  provide  a  detailed  and 

provided 

insightful  comparison  of  the 

•  write  a  comparison  of  the  two 

two  answers. 

answers,  which  may  be 

incomplete. 
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General  and  Specific  Outcomes 


General  Outcome 

Describe  and  apply  arithmetic 
operations  on  tables  to  solve  problems, 
using  technology  as  required. 

Specific  Outcome 

Cl-7.    Create  and  modify  tables  from 
both  recursive  and  nonrecursive 
situations.  [PS,  T,  V] 


Note: 

Table  formats  are  often  given,  and 
modifications  are  usually  made  by 
editing  table  entries  and  formulas. 

For  the  more  difficult  problems,  table 
formats  are  not  given,  and  students  can 
be  expected  to  insert  rows  and  columns 
as  part  of  the  modifications. 


Sample  Task 

[       ]     Conceptual 
[       ]     Procedural 
[/    ]     Problem-solving 
Question: 

A  15-year-old  student  wants  to  save  $2  000.00  to  buy  a  car  when  he 
turns  18.  He  is  able  to  save  $50  a  month  from  his  part-time  job.  In 
the  first  year  the  interest  on  the  investment  account  is  8%  of  the 
balance  at  the  end  of  the  year.  For  the  second  year  it  is  7%  and  for 
the  third  year  it  is  8.5%.  Create  a  table  in  a  spreadsheet  to 
determine  if  the  student  will  have  enough  money  to  buy  a  $2  000.00 
car  after  3  years. 

The  headings  for  the  columns  in  your  spreadsheet  should  be: 
Column       Heading 

A  Year 

B  Starting  Balance 

C  Yearly  Savings 

D  Starting  Balance  +  Yearly  Savings 

E  Interest  Rate  (%) 

F  Amount  of  Interest 

G  Ending  Balance 

State  the  formulas  you  entered  to  calculate  the  amounts  for  the  cells 
in  columns  D,  F  and  G. 

Solution: 


A 

B 

C 

D 

E 

F 

G 

1 

Year 

Starting 
Balance 

Yearly 
Savings 

Starting 

Balance  + 

Yearly 

Savings 

Interest 
Rate 
(%) 

Amount  of 
Interest 

Ending 
Balance 

2 

1 

$0.00 

$600.00 

$600.00 

8 

$48.00 

$648.00 

3 

2 

$648.00 

$600.00 

$1  248.00 

7 

$87.36 

$1  335.36 

4 

3 

$1  335.36 

$600.00 

$1  935.36 

8.5 

$164.51 

$2  099.87 

For  D2  enter:         =B2  +  C2  in  cell  D2  and  fill  down  column  D 
For  F2  enter:         =D2  *  E2/100  in  cell  F2  and  fill  column  F 
For  G2  enter:         =D2  +  F2  in  cell  G2  and  fill  column  G 
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General  and  Specific  Outcomes 


General  Outcome 

Describe  and  apply  arithmetic 
operations  on  tables  to  solve  problems, 
using  technology  as  required. 

Specific  Outcome 

Cl-7.    Create  and  modify  tables  from 
both  recursive  and  nonrecursive 
situations.  [PS,  T,  V] 


Note: 

Table  formats  are  often  given,  and 
modifications  are  usually  made  by 
editing  table  entries  and  formulas. 

For  the  more  difficult  problems,  table 
formats  are  not  given,  and  students  can 
be  expected  to  insert  rows  and  columns 
as  part  of  the  modifications. 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  use  table  formats  that  are  given 

•  devise  a  table  format  for  a 

•  edit  table  entries  and  formulas 

problem 

•  create  the  spreadsheet  table 

•   insert  extra  rows  and  columns 

with  guidance 

to  accommodate  changed 

•  calculate  the  amounts  for  most 

contexts 

of  the  cells;  however,  some 

•  create  the  spreadsheet  table  in 

amounts  may  contain  errors. 

this  question  without  guidance 

•  use  the  spreadsheet  formulas  to 

calculate  correct  amounts  for 

all  of  the  cells  in  this  question 

•  state  the  formulas  used  in  a 

precise  form. 
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General  and  Specific  Outcomes 


General  Outcome 

Describe  and  apply  arithmetic 
operations  on  tables  to  solve  problems, 
using  technology  as  required. 

Specific  Outcome 

Cl-8.    Use  and  modify  a  spreadsheet 
template  to  model  recursive 
situations.  [PS,  T,  V] 


Note: 

Table  formats  are  often  given,  and 
modifications  are  usually  made  by 
editing  table  entries  and  formulas. 

For  the  more  difficult  problems,  table 
formats  are  not  given,  and  students  can 
be  expected  to  insert  rows  and  columns 
as  part  of  the  modifications. 


Sample  Task 

[       ]    Conceptual 
[       ]    Procedural 
[/    ]     Problem-solving 
Question: 

A  couple  is  taking  out  a  loan  for  some  home  renovations.  The 
principal  amount  of  the  loan  is  $20  000.00,  and  they  are  given  an 
interest  rate  of  5%.  The  loan  is  for  five  years  and  the  bank  informs 
the  couple  that  their  annual  payments  will  be  $4  619.50  to  pay  off 
the  loan.  The  bank  gave  the  couple  the  following  table. 


A 

B 

C 

D 

E 

F 

1 

Year 

Opening 
Balance 

Interest 
Rate  % 

Interest 
Charged 

Annual 
Payment 

Closing 
Balance 

2 

1 

$20  000.00 

5 

$1000.00 

$4  619.50 

$16  380.50 

3 

2 

$16  380.50 

5 

$819.03 

$4  619.50 

$12  580.03 

4 

3 

$12  580.03 

5 

$629.00 

$4  619.50 

$8  589.53 

5 

4 

$8  589.53 

5 

$429.48 

$4  619.50 

$4  399.51 

6 

5 

$4  399.51 

5 

$219.98 

$4  619.50 

$0.00 

The  couple  budgeted  to  make  annual  payments  of  $3  000.00  and 
planned  to  make  a  lump  sum  payment  for  the  remainder  of  the  loan 
at  the  end  of  five  years.  Modify  the  template  provided  to  calculate 
the  lump  sum  payment  and  the  total  interest  paid  in  the  five  years. 


A 

B 

C 

D 

E 

F 

1 

Year 

Opening 
Balance 

Interest 
Rate  % 

Interest 
Charged 

Annual 
Payment 

Closing 
Balance 

2 

1 

$20  000.00 

5 

$3  000.00 

3 

2 

5 

$3  000.00 

4 

3 

5 

$3  000.00 

5 

4 

5 

$3  000.00 

6 

5 

5 

$3  000.00 

Solution: 


A 

B 

C 

D 

E 

F 

1 

Year 

Opening 
Balance 

Interest 
Rate  % 

Interest 
Charged 

Annual 
Payment 

Closing 
Balance 

2 

1 

$20  000.00 

5 

$1  000.00 

$3  000.00 

$18  000.00 

3 

2 

$18  000.00 

5 

$900.00 

$3  000.00 

$15  900.00 

4 

3 

$15  900.00 

5 

$795.00 

$3  000.00 

$13  695.00 

5 

4 

$13  695.00 

5 

$684.75 

$3  000.00 

$11  379.75 

6 

5 

$11  379.75 

5 

$568.99 

$3  000.00 

$8  948.74 

The  lump  sum  payment  at  the  end  of  five  years  is  $8  948.74,  and 
the  total  interest  is  $3  948.74. 
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General  and  Specific  Outcomes 


General  Outcome 

Describe  and  apply  arithmetic 
operations  on  tables  to  solve  problems, 
using  technology  as  required. 

Specific  Outcome 

CI -8.    Use  and  modify  a  spreadsheet 
template  to  model  recursive 
situations.  [PS,  T,  V] 


Note: 

Table  formats  are  often  given,  and 
modifications  are  usually  made  by 
editing  table  entries  and  formulas. 

For  the  more  difficult  problems,  table 
formats  are  not  given,  and  students  can 
be  expected  to  insert  rows  and  columns 
as  part  of  the  modifications. 


b.     The  couple  find  they  cannot  afford  to  make  the  lump  sum  payment 
after  five  years.  How  long  will  it  take  to  pay  off  the  original  loan 
using  $3  000.00  for  an  annual  payment? 


Solution: 


A 

B 

C 

D 

E 

F 

1 

Year 

Opening 
Balance 

Interest 
Rate  % 

Interest 
Charged 

Annual 
Payment 

Closing 
Balance 

2 

1 

$20  000.00 

5 

$1  000.00 

$3  000.00 

$18  000.00 

3 

2 

$18  000.00 

5 

$    900.00 

$3  000.00 

$15  900.00 

4 

3 

$15  900.00 

5 

$    795.00 

$3  000.00 

$13  695.00 

5 

4 

$13  695.00 

5 

$    684.75 

$3  000.00 

$11  379.75 

6 

5 

$11  379.75 

5 

$    568.99 

$3  000.00 

$  8  948.74 

7 

6 

$  8  948.74 

5 

$    447.44 

$3  000.00 

$  6  396.17 

8 

7 

$  6  396.17 

5 

$    319.81 

$3  000.00 

$  3  715.98 

9 

8 

$  3  715.98 

5 

$    185.80 

$3  000.00 

$      901.78 

10 

9 

$      901.78 

5 

$      45.09 

$    946.87 

$         0.00 

It  will  take  the  couple  nine  years  to  pay  off  the  loan  using 
payments  of  $3  000.00  per  year.  In  the  ninth  year  the  payment  is 
only  $946.87. 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  edit  the  table  for  the  $3  000.00 

•  edit  the  table  for  the  $3  000.00 

annual  payment 

annual  payment 

•   interpret  the  closing  balance  as 

•  interpret  the  closing  balance  as 

the  required  lump  sum  payment 

the  required  lump  sum  payment 

•  find  the  total  interest  paid  over 

•  find  the  total  interest  paid  over 

the  five  years. 

the  five  years 

•  extend  the  table  for  four  more 

years 

•  identify  when  the  closing 

balance  is  zero. 
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General  and  Specific  Outcomes 


General  Outcome 

Use  exact  values,  arithmetic  operations 
and  algebraic  operations  on  real 
numbers  to  solve  problems. 

Specific  Outcome 

PI— 1 .     Explain  and  apply  the  exponent 
laws  for  powers  of  numbers  and 
for  variables  with  rational 
exponents.  [C,  E] 


Note: 

The  exponent  laws  with  integral 
exponents  are  covered  in  Grade  9 
Mathematics,  specific  outcome  N-9. 

Proof  of  whether  a  particular  number  is 
rational  or  irrational  can  be  included  as 
part  of  Pure  Mathematics  20,  specific 
outcomes  P5-3  and  P5-5. 


Sample  Tasks 


[  ]  Conceptual 
[  /  ]  Procedural 
[       ]    Problem-solving 


Question: 

2 

1.     Express   x3    as  a  radical. 


Solution: 


V.V     or  |y.vj 


Question: 

2.  Express   V*    using  exponents. 

Solution: 
l 

x5 
Question: 

_2 

3.  Find  the  exact  value  of  (—8)  3  . 
Solution: 

(-8)-*  =  [(-2)3}4=(-2)-2=  j±-  -I 

(-  2)-      4 

Question: 

4.  Express  V 2  X  \J2  as  a  single  radical. 

Solution: 

V2xV2  =  2^x2^  =2\  so  is  equal  to  V32or^2 

Question: 

2 

5.  Sarah  used  her  calculator  to  determine  that    (—27)  3  is  —  .  Use 

9 


the  exponent  laws  to  show  that  this  answer  is  correct 

Solution: 

-27  = 

(-3)3           so 

2 

(-27)"3    = 

[(-3)3]"^ 

= 

[-3]"2 
1 

(-3)2 

1 

9 
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General  and  Specific  Outcomes 


General  Outcome 

Use  exact  values,  arithmetic  operations 
and  algebraic  operations  on  real 
numbers  to  solve  problems. 

Specific  Outcome 

PI— 1 .     Explain  and  apply  the  exponent 
laws  for  powers  of  numbers  and 
for  variables  with  rational 
exponents.  [C,  E] 


Note: 

The  exponent  laws  with  integral 
exponents  are  covered  in  Grade  9 
Mathematics,  specific  outcome  N-9. 

Proof  of  whether  a  particular  number  is 
rational  or  irrational  can  be  included  as 
part  of  Pure  Mathematics  20,  specific 
outcomes  P5-3  and  P5-5. 


Question: 

6.     Express  the  simplified  form  of  j  \ja        yja" 

a.  power 

b.  radical 

Solution: 


as  a 


a"     a 


aA 


a"   \  a*   \-a 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  write  a  power  with  a  positive 

•   write  a  power  with  a  positive  or 

rational  exponent  in  equivalent 

negative  rational  exponent  in 

radical  form  and  vice  versa, 

equivalent  radical  form  and 

and  can  also  provide  answers 

vice  versa,  and  can  answer 

for  questions  1  and  2 

questions  1,  2,  3  and  5 

•  write  V  a     and  V  a     using 

•  manipulate  expressions 

containing  more  than  one 

exponents  in  question  6. 

power  with  rational  exponents 

and  can  answer  questions  4  and 
6. 
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General  and  Specific  Outcomes 


General  Outcome 

Use  exact  values,  arithmetic  operations 
and  algebraic  operations  on  real 
numbers  to  solve  problems. 

Specific  Outcome 

P2-1 .     Perform  operations  on  irrational 
numbers  of  monomial  and 
binomial  form,  using  exact 
values.  [E] 


Note: 

Examples  using  the  exact  values  of  the 
sines,  cosines  and  tangents  of  special 
angles  are  part  of  Pure  Mathematics  30, 
specific  outcome  P8-2. 

Examples  using  triangles  inscribed  in 
circles  are  included  in  Pure  Mathematics 
20,  specific  outcomes  C5-5  and  P5-6. 


Sample  Tasks 

Question:  [/    ]    Procedural 

1.  Express  V50  as  a  simplified  radical. 

Solution:  5-v2 

Question:  [/    ]    Procedural 

2.  Express  3v  6  as  an  entire  radical. 

Solution:  V54 


Question:  [/    ]    Procedural 

3.     Express  5a-yJ  f  as  an  entire  radical. 

Solution:   -yjl5a'f 


Question: 

4.     Simplify  Vl8  +  V32  . 


[  /    ]     Procedural 

Solution:  7v2 

[/    ]    Problem-solvim 


Question: 

5.  Simplify  Vl28  +  4  ^16  . 

Solution:  6 x  Vl6  or  1 2  x  ^2 

Question:  [/    ]     Procedural 

6.  Find  the  product  V3~(2V6  +  V3  J. 

Solution:  6v  2  +  3 


Question: 

7.     Simplify 


10V10 

5V5 


Question: 


V5+1 


[  /    ]     Procedural 

Solution:  2V2 

[  /    ]    Procedural 


8.     Simplify  — — ,  leaving  a  whole  number  in  the  denominator. 

V5-1 


Solution: 


3  +  V5 
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General  and  Specific  Outcomes 


General  Outcome 

Use  exact  values,  arithmetic  operations 
and  algebraic  operations  on  real 
numbers  to  solve  problems. 

Specific  Outcome 

P2-1.     Perform  operations  on  irrational 
numbers  of  monomial  and 
binomial  form,  using  exact 
values.  [E] 


Note: 

Examples  using  the  exact  values  of  the 
sines,  cosines  and  tangents  of  special 
angles  are  part  of  Pure  Mathematics  30, 
specific  outcome  P8-2. 

Examples  using  triangles  inscribed  in 
circles  are  included  in  Pure  Mathematics 
20,  specific  outcomes  C5-5  and  P5-6. 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  convert  mixed  radicals  to  entire 

•  convert  mixed  radicals  to  entire 

radicals  and  vice  versa  (square 

radicals  and  vice  versa,  using 

roots  only  and  limiting 

variables  and  radicals  to 

radicands  to  natural  numbers), 

include  cube  roots,  and  solve 

and  solve  questions  1  and  2 

questions  1,  2  and  3 

•  perform  the  operations  of 

•  perform  the  operations  of 

addition  and  subtraction  with 

addition  and  subtraction  with 

square  roots  only  and  whole 

all  square  roots  and  those  cube 

number  radicands  less  than 

roots  involving  easily 

100,  and  solve  question  4 

recognized  values,  and  solve 

questions  4  and  5 

•   determine  the  products  of 

•  determine  the  products  (square 

-    two  mixed  or  entire  radicals 

roots  only)  of 

-    a  mixed  radical  by  a 

-    two  mixed  or  entire  radicals 

binomial  involving  radicals 

-    a  mixed  radical  by  a 

-    two  binomials  involving 

binomial  involving  radicals 

entire  radicals  only 

-    two  binomials  involving 

entire  mixed  or  entire 

radicals 

-    the  square  of  a  mixed 

radical  and  a  binomial 

involving  radicals 

•  simplify  all  radicals  in  the 

product,  and  provide  a 

complete  solution  to  question  6 

•  divide  a  monomial  radical  by  a 

•  divide  a  monomial  radical  by  a 

monomial  radical,  and  solve 

monomial  radical,  and  solve 

question  7 

question  7 

•  divide  a  binomial  radical  by  a 

binomial  radical,  and  solve 

question  8 

•  provide  an  answer  to  question 

•  answer  questions  3,  5,  6,  8 

6  that  may  not  be  in  a 

expressing  all  answers  in 

simplified  form; 

simplified  form. 

e.g.,  2^18 +3. 
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STANDARDS  IN  PATTERNS 


Strand:  Patterns  and  Relations  (Patterns) 

Students  will: 

•   use  patterns  to  describe  the  world  and  to  solve  problems. 


[C]      Communication 
[CN]   Connections 
[E]       Estimation  and 

Mental  Mathematics 


[PS]  Problem  Solving 
[R]    Reasoning 
[T]    Technology 
[V]    Visualization 


General  and  Specific  Outcomes 


General  Outcome 

Generate  and  analyze  number  patterns. 

Specific  Outcome 

P2-2.     Generate  number  patterns 

exhibiting  arithmetic  growth. 
[E,R] 


Note: 

No  formulas  are  needed  for  this  specific 
outcome. 


Sample  Tasks 

[       ]    Conceptual 
[  /  ]     Procedural 
[/    ]     Problem-solving 
Question: 

1.  Find  the  next  three  terms  for  the  arithmetic  sequence 
16,23,30,37,... 

Solution: 

44,51,58 

Question: 

2.  A  salesperson  receives  a  base  salary  of  $  1 2  000  per  year,  plus  $  1 00 
for  every  unit  sold.  What  is  the  salary  if  4  units  are  sold? 

Solution: 

$12  400 

Question: 

3.  John  receives  $3  each  week  for  four  weeks;  for  the  next  four  weeks, 
he  receives  $6  per  week.  For  the  following  four  weeks,  he  receives 
$9  per  week.  If  the  pattern  continues,  how  much  will  he  receive  for 
the  24th  week? 

Solution: 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  generate  the  next  three  terms 

•  generate  the  next  three  terms 

given  four  consecutive  terms  of 

given  four  consecutive  terms  of 

an  arithmetic  sequence 

an  arithmetic  sequence 

•  generate  the  next  three  terms  of 

•  generate  terms  for  more 

an  arithmetic  sequence  when  a 

complex  problems 

simple  problem  is  given  in  a 

straightforward  manner 

•  answer  questions  1  and  2. 

•  answer  questions  1,  2  and  3. 
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General  and  Specific  Outcomes 


General  Outcome 

Generate  and  analyze  number  patterns. 

Specific  Outcome 

P2-3.     Use  expressions  to  represent 
general  terms  and  sums  for 
arithmetic  growth,  and  apply 
these  expressions  to  solve 
problems.  [CN,  PS.  R,  T] 


Note: 

Students  are  not  expected  to  be  able  to 
solve  systems  of  linear  equations,  and 
are  not  expected  to  memorize 
expressions  for  either  the  general  term 
or  the  series  sum. 

Students  are  expected  to  solve  systems 
of  linear  equations  in  Pure  Mathematics 
20,  specific  outcomes  C5-2  and  P3-4. 


Sample  Tasks 

[       ]    Conceptual 
[  /    ]    Procedural 
[/    ]     Problem-solving 
Question: 

1.     David  starts  work  for  a  company  at  a  salary  of  $  1 7  000  per  year  and 
receives  a  raise  of  $3  000  per  year  every  year. 

a.  Use  the  formula  tn  =  a  +  (n  -  \)d  to  determine  the  year 
when  David's  salary  first  reaches  $50  000. 

b.  Use  the  formula  Sn  =  —  [2a  +  (n  -  \)d\  to  calculate  the 
total  David  earned  in  his  first  five  years  at  the  company. 


Solution: 
a. 


50  000  =  17  000  +  0;-  1)(3000) 

50  =  17  +  30?-  1) 

36  =  3/; 

n  =  12  years 


[2(17  000)+  (5-lX3  000)] 


=   $115  000 

Question: 

2.     A  hockey  player  had  a  starting  salary  of  $1.4  million  per  season  and 
earned  a  total  of  $6.9  million  in  a  six-season  career.  Assuming  an 
arithmetic  series,  determine  the  salaries  earned  in  each  of  the  six 


seasons. 

sequence. 
Solution: 


Use  the  formula  Sn  =  —  [2a  +  (n  —  l)d\.  Interpret  the 


6.9  =    -  [2(1.4)  +  5d] 

2.3  =  2.8  +  5d 
d  =  -0.1 
Salaries  are  $1.4,  $1.3,  $1.2,  $1.1,  $1.0  and  $0.9  million. 
The  indication  is  that  the  hockey  player  is  becoming  less  valuable  as 
he  grows  older. 
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General  and  Specific  Outcomes 


General  Outcome 

Generate  and  analyze  number  patterns. 

Specific  Outcome 

P2-3.     Use  expressions  to  represent 
general  terms  and  sums  for 
arithmetic  growth,  and  apply 
these  expressions  to  solve 
problems.  [CN,  PS,  R,  T] 


Note: 

Students  are  not  expected  to  be  able  to 
solve  systems  of  linear  equations,  and 
are  not  expected  to  memorize 
expressions  for  either  the  general  term 
or  the  series  sum. 

Students  are  expected  to  solve  systems 
of  linear  equations  in  Pure  Mathematics 
20,  specific  outcomes  C5-2  and  P3^4. 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  substitute  for  a,  n  and  d  to 

•   substitute  for  a,  n  and  d  to 

determine  values  for  t  and  S 

determine  values  for  t  and  Sn 

•  solve  a  linear  equation  to  find 

n,  d  or  a,  given  an  equation  for 

ln^Sn 

•  set  up  an  equation  for  question 

•  solve  question  1  completely. 

1,  part  a;  solve  question  1,  part 

obtain  a  numerical  answer  for 

b,  completely;  and  set  up  an 

the  difference  d  in  question  2, 

equation  for  question  2. 

and  interpret  the  sequence. 
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General  and  Specific  Outcomes 


General  Outcome 

Generate  and  analyze  number  patterns. 

Specific  Outcome 

P2^1.     Relate  arithmetic  sequences  to 
linear  functions  defined  over  the 
natural  numbers.  [CN] 


Note: 

Both  step  and  point  functions  are 
included  in  this  specific  outcome.  This 
specific  outcomes  should  be  strongly 
linked  to  specific  outcomes  CI  — 12, 
Cl-13andC2-6. 

Students  are  not  expected  to  solve  linear 
systems  in  two  unknowns;  problems 
must  be  able  to  be  solved  without  using 
systems.  Linear  systems  are  covered  in 
Pure  Mathematics  20,  specific  outcome 
C5-2. 


Sample  Task 


[/  ] 
[/  ] 
[       ] 


Conceptual 
Procedural 
Problem-solving 


Question: 

In  preparation  for  the  holiday  season,  a  chocolate  factory  introduces 
a  new  product.  After  the  first  week,  the  profit  was  $2  500.  The 
profits  increase  by  $45  per  week  for  the  1 2  weeks  before  the 
holiday  season. 


b. 
c. 
d. 
e. 
f. 
g- 

Solution: 


Make  a  table  of  values  for  profit  versus  weeks  for  the  1 2 

weeks. 

Graph  the  relationship. 

Determine  whether  the  relationship  is  linear  or  nonlinear. 

Explain  why  the  domain  is  the  set  of  natural  numbers. 

Determine  if  the  range  is  an  arithmetic  sequence. 

Write  an  expression  for  the  general  term  of  the  sequence. 

Explain  why  the  graph  has  no  intercept  on  the  vertical  axis. 


Week 

Profit  ($) 

1 

2  500 

2 

2  545 

3 

2  590 

4 

2  635 

5 

2680 

6 

2  725 

7 

2  770 

8 

2  815 

9 

2  860 

10 

2  905 

11 

2  950 

12 

2  995 

Increase  in  Profit 


%   2  500 


1     2 


12 


Week 


The  relationship  is  linear. 
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General  and  Specific  Outcomes 


General  Outcome 

Generate  and  analyze  number  patterns. 

Specific  Outcome 

P2-4.     Relate  arithmetic  sequences  to 
linear  functions  defined  over  the 
natural  numbers.  [CN] 


Note: 

Both  step  and  point  functions  are 
included  in  this  specific  outcome.  This 
specific  outcomes  should  be  strongly 
linked  to  specific  outcomes  CI  — 12, 
Cl-13andC2-6. 

Students  are  not  expected  to  solve  linear 
systems  in  two  unknowns;  problems 
must  be  able  to  be  solved  without  using 
systems.  Linear  systems  are  covered  in 
Pure  Mathematics  20,  specific  outcome 
C5-2. 


d.  The  domain  is  the  set  of  natural  numbers  because  parts  of  a 
week,  or  negative  weeks,  do  not  exist. 

e.  The  range  is  2  500,  2  545,  2  590,  . . .,  and  the  difference  is 
always  45,  so  the  range  is  an  arithmetic  sequence. 


f. 


so  either 
or 


a  +  (n-\)d 
2  500  +  («-  1)45 
2  500  +  45aj  -  45 
2  455  +  45/1 
2  500  +  45(«-  1) 


g.       The  profit  is  undefined  at  time  0  weeks. 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  make  a  table  of  values  in  part  a 

•   make  a  table  of  values  in  part  a 

•  graph  the  relationship  in  part  b 

•   graph  the  relationship  in  part  b 

•  recognize  that  the  relationship 

•   recognize  that  the  relationship 

is  linear 

is  linear 

•  determine  the  range  as  an 

•  determine  the  range  as  an 

arithmetic  sequence  in  part  e. 

arithmetic  sequence  in  part  e 

•  explain  the  significance  of  the 

domain,  and  realize  the  data  is 

discrete  in  part  d 

•  write  the  general  term  in  part  f 

•  recognize,  in  part  g,  that  there 

will  be  no  y-intercept,  since  the 

number  of  weeks  must  be 

natural  numbers  (t0  does  not 

exist). 
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General  and  Specific  Outcomes 


General  Outcome 

Generate  and  analyze  number  patterns. 

Specific  Outcome 

P2-5.     Generate  number  patterns 

exhibiting  geometric  growth. 
[E,R] 


Note: 

Formulas  for  the  general  term  of  a 
geometric  sequence  are  not  part  of  this 
specific  outcome. 

Geometric  growth  (r  >  1)  and  geometric 
decay  (0  <  r  <  1)  are  included. 
Oscillating  patterns  like  3,  -6,  12, 
-24,  . . .  are  not  included. 

General  formulas  for  geometric 
sequences  and  series  are  found  in  Pure 
Mathematics  30,  specific  outcomes 
P6-6  and  P6-7. 


[  ] 
[  ] 
[/    ] 


Sample  Tasks 

Conceptual 
Procedural 
Problem-solving 
Question: 

1.  A  deposit  of  $5  000,  put  in  a  bank,  increases  by  5%  each  year. 
How  much  is  in  the  bank  at  the  end  of  nine  years?  Why  is  the 
interest  higher  in  the  9th  year,  compared  to  the  2nd? 

Solution: 

Sequence  is  $5  000,  $5  000(1.05),  $5  000(1. 05)2,  ...  up  to 

$5  000(1. 05)9.  After  nine  years,  there  is  $7  756.64  in  the  bank. 

The  9th  year  interest  is  5%  of  5  000(1. 05)9  or  $369.36.  The  2nd 

year  interest  is  5%  of  5  000(1.05)'  or  $262.50. 

In  the  9th  year  the  principal  is  greater,  compared  to  the  2nd  year. 

Question: 

2.  A  car  originally  cost  $24  000  and  depreciated  by  21%  per  year, 
every  year.  When  is  it  first  worth  less  than  $5  000? 


Solution: 


Year 

Worth  of  Car  ($) 

0 

24  000 

1 

x0.79=  18  960.00 

2 

x  0.79  =  14  978.40 

3 

x0.79=  11  832.94 

4 

x  0.79  =  9  348.02 

5 

x  0.79  =  7  384.94 

6 

x  0.79  =  5  834.10 

7 

x  0.79  =  4  608.94 

After  7  years  it  is  worth  less  than  $5  000. 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  generate  the  sequence  for 

•   interpret  the  terms  of  sequences 

geometric  growth  (r  >  1 ) 

exhibiting  geometric  growth 

(question  1 ) 

•  identify  particular  terms  for 

•  generate  the  sequence  for 

geometric  growth  patterns. 

geometric  decay  (0  <  r  <  1 ) 

•   interpret  the  terms  of  sequences 

exhibiting  geometric  decay 

(question  2). 
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STANDARDS  IN  VARIABLES  AND  EQUATIONS 


Strand:  Patterns  and  Relations  (Variables  and  Equations) 

Students  will: 

•   represent  algebraic  expressions  in  multiple  ways. 


[C]      Communication  [PS]  Problem  Solving 

[CN]  Connections  [R]    Reasoning 

[E]      Estimation  and  [T]    Technology 

Mental  Mathematics  [V]     Visualization 


General  and  Specific  Outcomes 


General  Outcome 

Generalize  operations  on  polynomials  to 
include  rational  expressions. 

Specific  Outcome 

Pl-2.     Factor  polynomial  expressions 
of  the  form  cur  +  bx  +  c,  and 

flV-^y.  [E] 


Note: 

Expressions  of  the  form 
x    —  y    and  x    +  bx  +  c  were 
factored  in  Grade  9  Mathematics, 
specific  outcomes  PR- 12,  PR- 13  and 
PR- 14. 

Students  must  be  able  to  factor 
expressions  such  as  ax2  +  bx  +  c,  a  *  1 
and  a  V  -  b2y2. 

Included  also  are  expressions  such  as 
af"  +  bf+  c,  where/is  itself  a  monomial 
like  x2  or  a  binomial  like  2x  +  3.  Also 
included  are  two  variable  polynomials, 
such  as  ax"  +  bxy  +  cy  . 


Sample  Tasks 


Question: 


[  ]  Conceptual 
[  /  ]  Procedural 
[       ]     Problem-solving 


1.  Factor  completely  (3.r  +  5)"  -  (2x  +1)*". 

Solution: 

(5.v  +  6)(x  +  4) 

Question: 

2 

2.  Factor  completely  6x    -x-15. 


Solution: 


(2x  +  3)(3x-5) 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  factor  expressions  like 

•  factor  expressions  like 

ax2  +  bx  +  c  (a  *  l)  and 

ax    +  bx  +  c  (a  ^  1 )  and 

2     2        i  2     2 

a"  x"  —b'y 

af    +  bf  +  c  ,  where/is  a 

•  recognize  a  "difference  of 

monomial  or  binomial 

squares"  but  cannot  complete 

•  factor  question  1  completely 

the  factorization  process  in 

•  factor  question  2  completely. 

question  1 

•  factor  question  2  completely. 
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General  and  Specific  Outcomes 


General  Outcome 

Generalize  operations  on  polynomials  to 
include  rational  expressions. 

Specific  Outcome 

PI -3.     Find  the  product  of 
polynomials.  [E,  R] 


Note: 

The  following  are  the  restrictions  on  the 
polynomials  being  multiplied: 

•  products  of  three  binomials; 
e.g.,  (2.v  +  5)(x-3)(x  +  2) 

OR 

•  binomial  x  trinomial; 

e.g.,  (2*  +  l)(x2  +3jc-2). 


Sample  Task 

[       ]    Conceptual 
[       ]    Procedural 
[/    ]     Problem-solving 
Question: 

A  22  cm  x  28  cm  sheet  of  cardboard  has  a  square  of  side  x  cm  cut 
out  from  each  corner.  The  cardboard  is  folded  along  the  dotted 

lines  to  form  a  box.  a 

A 


V 


28  cm 


3  "> 

Write  an  expression  in  the  form  ax'  +  bx    +  ex  +  d  for  the  volume 

of  the  box. 


Solution: 


V(x)   =  x(28  -  2x)(22  -  2x) 
=  4x3-100x2  +  616x 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  recognize  the  volume  as  a 

•   write  a  correct  expression  for 

product  of  the  height  x,  the 

the  volume 

length  containing  28  or  22  and 

V(x)  =  x(28  -  2x)(22  -  2x) 

x,  and  the  width  containing  22 

of  the  box,  but  may  make  a 

or  28  and  x 

minor  error  in  the  computation 

•   multiply  the  three  factors 

of  the  coefficients  for  x  or  x. 

(which  may  contain  errors) 

with  only  minor  errors  in  the 

answer. 

CSB:  99  01  15  (RESPONSE  DRAFT) 

©Alberta  Education,  Alberta,  Canada 


Assessment  Standards  for  Pure  Mathematics  10/35 


General  and  Specific  Outcomes 


General  Outcome 

Generalize  operations  on  polynomials  to 
include  rational  expressions. 

Specific  Outcome 

Pl-4.     Divide  a  polynomial  by  a 

binomial,  and  express  the  result 
in  the  forms: 


P      „      R 

•  —  =  Q  +  — 
D  D 

•P=DQ+R 

•  P(x)  =  D(x)Q(x)  +  R. 
[E,R] 


Note: 

Divisions  are  normally  limited  to  the 
division  of  any  integral  polynomial  by  a 
binomial  of  form  (x  -  b),  where  b  is  an 
integer. 

Included  also  are  divisors  of  form 
(ax  -  b)  or  (ax~  +  c). 

The  Factor  Theorem  and  synthetic 
division  are  required  in  Pure 
Mathematics  20,  specific  outcomes 
P3-2  and  P4-7. 


Sample  Tasks 


[  ]  Conceptual 
[  /  ]  Procedural 
[       ]    Problem-solving 


3  ^ 

1.     Divide  x    +  5x    +  6  by  x  -  2.  Write  the  result  of  the  division  in  two 


a3  +  5.x-2  +  6   =   (a  -  2)(a2  +  7a  +  14)  +  34 


Question: 

D 

different  ways 

Solution: 
OR 


.y3  +  5x2  +  6 
x-2 


=    x'  +7.X  +  14  + 


34 
x-2 


Question: 

2 
2.     Given  D(x)  -  x    +  2,  Q(x)  =  x  -  4,  and  R  =  -3,  what  is  the  original 

polynomial,  P(x)? 


Solution: 


P(a)  =  (a-+2)(.v-4)  +  (-3) 
P(x)  =  x3  -Ax2  +2* -11 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  divide  any  integral  polynomial 

•  divide  any  integral  polynomial 

by  a  binomial  of  form  (a  -  b), 

by  a  binomial  of  form  (x  -  /?), 

where  b  is  an  integer 

where  b  is  an  integer 

•  complete  the  division  in 

•  complete  the  division  in 

question  1 

question  1 

•  express  the  solution  in  at  least 

•  express  the  solution  in  both 

one  of  the  acceptable  forms 

acceptable  forms 

•   demonstrate  that  the  solution  to 

•  demonstrate  that  the  solution  to 

question  2  involves  multiplying 

question  2  involves  multiplying 

D(x)  by  Q{x). 

D(x)  by  Q(x) 

•  divide  a  polynomial  by  a 

divisor  of  form  (ax  -  b)  or 

(ax  +  c). 
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General  and  Specific  Outcomes 


General  Outcome 

Generalize  operations  on  polynomials  to 
include  rational  expressions. 

Specific  Outcome 

Pl-5.     Determine  equivalent  forms  of 
simple  rational  expressions  with 
polynomial  numerators,  and 
denominators  that  are 
monomials,  binomials  or 
trinomials  that  can  be  factored. 
[PS,  R] 


Note: 

Nonpermissible  values  are  covered 
under  specific  outcome  PI -6. 


Sample  Tasks 


[  ]  Conceptual 
[/  ]  Procedural 
[       ]     Problem-solving 


Simplify  the  following  expressions,  using  factoring. 


Question: 


2.y3  -8-r 
2.x 


Question: 


2. 


3xz  +Ilx  +  10 
(3x  +  2)3 


Question: 

3.v2-ll.v  +  6 


x-  -7.V  +  12 


Solution: 


(x-2)(x  +  2)  or  jT  -4 


Solution: 

U  +  5) 


(3* +  2)' 


Solution: 

3.v  -  2 


.v +  4 


Question: 
4.     - 


x    -5.V  +  6 


13a"  +36 


Solution: 

1 


(x  +  2)(x  +  3) 


Question: 
5. 


16jc2  -81.V 


(4x  +  9yf(4x2  -9xy) 


Solution: 

1 
x(4x  +  9y) 
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General  and  Specific  Outcomes 


General  Outcome 

Generalize  operations  on  polynomials  to 
include  rational  expressions. 

Specific  Outcome 

PI— 5.     Determine  equivalent  forms  of 
simple  rational  expressions  with 
polynomial  numerators,  and 
denominators  that  are 
monomials,  binomials  or 
trinomials  that  can  be  factored. 
[PS,  R] 


Note: 

Nonpermissible  values  are  covered 
under  specific  outcome  PI -6. 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•   simplify  rational  expressions 

•  simplify  rational  expressions 

involving  denominators  of 

involving  denominators  of 

monomial  form  (question  1), 

monomial  form  (question  1 ), 

with  a  product  of  binomial 

with  a  product  of  binomial 

factors  (question  2)  or  with  a 

factors  (question  2)  or  with  a 

trinomial  of  the  form 

trinomial  of  the  form 

x2  +  bx  +  c  (question  3). 

x"  +  bx  +  c  (question  3) 

•  simplify  rational  expressions 

where  polynomials  of  the  form 

af   +  bf+  c,  iff =  x"  (question 

4),  or  of  the  form 

ax'  +  bxy  +  cy~  (question  5)  are 

included. 
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General  and  Specific  Outcomes 


General  Outcome 

Generalize  operations  on  polynomials 
to  include  rational  expressions. 

Specific  Outcome 

Pl-6.     Determine  the  nonpermissible 

values  for  the  variable  in  rational 
expressions.  [C,  CN] 


Note: 


The  expressions  can  be  single  terms  of 
torm  ,  or  expressions  such  as: 

Q(x) 
P(x)     R(x) 


Q(x)     T(x) 
or 
P(x)     R(x) 


Q(x)  T(x) 
or 

P(x)  .  R(x) 

Q(x)  '  T(x) 

Factors  of  P(x),  Q(x),  R(x)  and  T(x) 
should  be  easily  identified. 


Sample  Tasks 

[/  ]  Conceptual 

[  ]  Procedural 

[  ]  Problem-solving 

1.     Denominator  is  a  binomial  of  the  form  ax  +  b,  where  a  *■  1 . 


Question: 


2.Y  +  5 


Solution:     x  ^ 

2 


2.     Denominator  must  be  factored  first 
2*  +  l 


Question: 


2x  -  3 


Solution:     x  &  3,  —  1 


3.     Determining  the  nonpermissible  values  for  an  expression 

a      c 

of  form  — = — 

b      d 

x2         x2-9 
Question:     -= — ; Solution:   x  ^  ±  3,  4,  ±  5 

x-4     x2-25 


4.     Denominator  must  be  factored  first  and  contains  a  factor  of  the 
numerator. 


Question: 


2x  +  l 


2^+7* +  3 


Solution:     x  ^  -  3, 

2 


5.     Nonpermissible  values  are  expressed  in  terms  of  another  variable. 


Question: 


5a- 


9x l  -y 


Solution:    x  ^  ±  —  y 

3" 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  determine  the  complete  set  of 

•  determine  the  complete  set  of 

nonpermissible  values 

nonpermissible  values  for 

(questions  1  and  2);  determine 

denominators  in  one  or  two 

x  ^  4,  ±5  (omitting  x  *  ±3  from 

variables  (questions  1,  2  and 

c  -  0)  (question  3);  and 

5),  and  in  circumstances  where 

determine  x  =  -3,  finding  the 

there  are  common  factors 

nonpermissible  values  after 

present  (question  4)  or  a 

reduction  of  the  fraction 

division  by  a  fraction 

(question  4). 

(question  3). 
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General  and  Specific  Outcomes 


General  Outcome 

Generalize  operations  on  polynomials  to 
include  rational  expressions. 

Specific  Outcome 

PI -7.     Perform  the  operations  of 
addition,  subtraction, 
multiplication  and  division  on 
rational  expressions.  [E,  R] 


Note: 

Relevant  discussion  of  nonpermissible 
values  is  included  as  part  of  this  specific 
outcome. 


Sample  Tasks 


[  ]  Conceptual 
[/  ]  Procedural 
[       ]     Problem-solvinj 


Perform  the  indicated  operations  for  each  of  the  following  expressions. 
Indicate  the  nonpermissible  values. 


Question: 

4.x 
1.     +  ■ 


x + 2     x-l 


Question: 


x-\ 


a  -  3     x+4 


Question: 


3. 


a-  -3a -10 
2x 


3x 


x  —  5 


Solution: 

4x2  -x  +  6 
(a  +  2)(a-1) 


,  x  *  1,-2 


Solution: 

8a- -3 

(jc-3)(jc  +  4) 


,  x*3,-4 


Solution: 

(a  +  2)(a-3) 


,  x  *0,5 


Question: 


A"  -16  a"  -  2a- 


a2+7a  +  12         2a +  4 


Solution: 

? 


A  +  3 


,  a^±4,-3,-2 


Question: 


12a  2a 

+ 


a2 -9      A  +  3 


Solution: 

2a 


a- 3 


,    A*±3 


Question: 


3- 


a-1 


3  + 


x-l 


Solution: 


3x  -5  ,1 

,    A*l,- 

3a -1  3 
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General  and  Specific  Outcomes 


General  Outcome 

Generalize  operations  on  polynomials  to 
include  rational  expressions. 

Specific  Outcome 

Pl-7.     Perform  the  operations  of 
addition,  subtraction, 
multiplication  and  division  on 
rational  expressions.  [E,  R] 


Note: 

Relevant  discussion  of  nonpermissible 
values  is  included  as  part  of  this  specific 
outcome. 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  perform  calculations  on 

•  perform  calculations  on 

expressions  containing  factors 

expressions  containing  factors 

of  the  form  ax'  +  b.x  +  c  or 

of  the  form  ax'  +  bx  +  c  or 

x  +  c 

x  +  c  (questions  1,  2,  3  and  4) 

(questions  1,  2,  3  and  4) 

•  use  the  lowest  common 

•  use  the  common  denominator. 

a       c 

rather  than  the  lowest  common 

denominator  for  — 1 ,  with 

b      d 

a      c 
denominator,  for — 1 — ,  with 

b,  d  sharing  a  common  factor 

b     d 

(question  5) 

b,  d  sharing  a  common  factor 

•  solve  division  questions  like 

(question  5) 

question  6,  written  in  the  form 

•  identify  some  of  the  relevant 

a 

nonpermissible  values 

Jl 

associated  with  the 

computations  involved  in 

c 

questions  1,  2,  3  and  5. 

d 

•  identify  all  of  the  relevant 

nonpermissible  values 

associated  with  the 

computations  in  questions  4 

and  6. 
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General  and  Specific  Outcomes 


General  Outcome 

Generalize  operations  on  polynomials  to 
include  rational  expressions. 

Specific  Outcome 

PI— 8.     Find  and  verify  the  solutions  of 
rational  equations.  [CN,  PS] 


Note: 

Students  are  not  expected  to  solve 
quadratic  equations.  As  a  result,  the 
number  of  realistic  problems  is  very 
limited. 

Rational  equations  will  be  investigated 
further  in  Pure  Mathematics  20,  specific 
outcome  P4-8,  once  quadratic  equations 
have  been  studied. 


Sample  Tasks 


[       ] 
[       ] 

[/    ] 


Question: 

1.     Solve  for  x. 


Conceptual 
Procedural 
Problem-solving 


x  +  6 


-2=, 


Solution: 


-  2(x  +  6) 
-2x-  12 


x(x  +  6) 
6x 
3 

2 


Question: 

2.     A  carpet  of  area  120  m2  has  its  width  doubled.  The  length  is 
reduced  by  5  m.  Calculate  the  original  dimensions  of  the  carpet. 


=   5 


Solution: 

120     120 

W       2W 
240-120   =    WW 
W  =    12m 
The  original  carpet  is  12  m  wide  by  10  m  long. 

Question: 

3.     Solve  for  x. 

6     =3+     6 


x-4 


x-4 


Solution: 


6   =   3(.v-4)  +  6 
12   =   3x 
x  =   4 
Since  x  =  4  is  nonpermissible,  there  is  no  solution. 
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General  and  Specific  Outcomes 


General  Outcome 

Generalize  operations  on  polynomials  to 
include  rational  expressions. 

Specific  Outcome 

PI -8.     Find  and  verify  the  solutions  of 
rational  equations.  [CN,  PS] 


Note: 

Students  are  not  expected  to  solve 
quadratic  equations.  As  a  result,  the 
number  of  realistic  problems  is  very 
limited. 

Rational  equations  will  be  investigated 
further  in  Pure  Mathematics  20,  specific 
outcome  P4-8,  once  quadratic  equations 
have  been  studied. 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  solve  for  x  in  rational  equations 

•  solve  for  x  in  rational  equations 

containing  denominators  that 

containing  denominators  that 

are  monomials  or  of  the  form 

are  monomials  or  of  the  form 

x  +  c  (question  1) 

x  +  c  or  x"  +  c  (question  1 ) 

•  participate  in  and  contribute 

•  complete  the  solution  to 

toward  the  problem-solving 

problems  that  require  the 

process  for  problems  that 

application  of  rational 

require  the  application  of 

equations;  e.g.,  question  2 

rational  expressions;  e.g., 

•  determine  that  x  =  4  and  check 

question  2 

the  solution  for  any 

•  determine  that  x  =  4,  but  will 

nonpermissible  values  in 

not  associate  this  with  a 

question  3 

nonpermissible  value  for  x  in 

•  check  reasonableness  of 

question  3. 

solutions. 
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STANDARDS  IN  RELATIONS  AND  FUNCTIONS 


Strand:    Patterns  and  Relations  (Relations  and  Functions) 
Students  will: 

•   use  algebraic  and  graphical  models  to  generalize  patterns, 
make  predictions  and  solve  problems. 


[C]      Communication 
[CN]   Connections 
[E]      Estimation  and 

Mental  Mathematics 


[PS]  Problem  Solving 
[R]    Reasoning 
[T]     Technology 
[V]    Visualization 


General  and  Specific  Outcomes 


General  Outcome 

Examine  the  nature  of  relations  with  an 
emphasis  on  functions. 

Specific  Outcome 

Cl-9.     Plot  linear  and  nonlinear  data, 
using  appropriate  scales.  [C,  V] 


Note: 

Data  collection  can  be  time  consuming; 
it  is  appropriate  to  provide  data  in  most 
instances. 


Sample  Task 

[/    ]     Conceptual 
[       ]    Procedural 
[       ]     Problem-solving 
Question: 

The  diameter  (D)  of  several  circular  objects  was  measured  and  the 
circumference  (C)  was  calculated.  The  results  are  in  the  following 
table. 


D(cm) 

C(cm) 

3.0 

9.4 

5.0 

15.7 

7.0 

22.0 

9.0 

28.3 

Solution: 
a. 


Graph  this  data. 

Is  this  a  linear  or  nonlinear  relationship? 

Will  this  graph  pass  through  the  origin?  Explain  why  or  why 

not. 

Circumference  and  Diameter  of  Circular  Objects 


This  is  a  linear  relationship. 

This  graph  will  pass  through  the  origin  because  when  D  is 

equal  to  0,  C  is  0. 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  produce  a  graph  that  contains 

•  produce  a  graph  with 

minor  errors  or  omissions.  For 

appropriate  scales,  title  and 

example,  the  student  may 

labels 

choose  inappropriate  scales  or 

•  recognize  this  as  a  linear 

omit  a  title  or  some  labels 

relationship 

•  recognize  this  as  a  linear 

•  predict  that  the  graph  will  pass 

relationship. 

through  the  origin,  and  provide 

an  explanation. 
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General  and  Specific  Outcomes 


General  Outcome 

Examine  the  nature  of  relations  with  an 
emphasis  on  functions. 

Specific  Outcome 

C2-1.    Represent  data,  using  function 
models.  [CN,  PS,  V] 


Note: 

Equations  and  scales  for  graphs  are  not 
absolutely  necessary  for  this  specific 
outcome.  Students  are  expected  to 
recognize  graphs  from  scenarios  and 
provide  scenarios  for  graphs. 


Sample  Tasks 

Conceptual 
Procedural 
Problem-solving 
Question: 

1.     Sketch  the  graph  of  a  woman  walking  her  dog  on  her  lunch  hour. 
Use  distance  as  a  function  of  time.  Be  creative  with  your  graph. 
Write  the  corresponding  story  for  your  graph. 


[/  ] 
[  ] 
[       ] 


Solution: 


(One  of  many  possible.) 


5 

Distance  of  a  Dog  Walk 

?4 

S 

^3 
0 

1 2 

5   1 

0 

( 

^^^~ 

)                     10                    20                    30                    40                    50 
Time  (minutes) 

This  dog  walk  shows  12  minutes  of  walking  at  a  steady,  slow  pace, 
covering  a  distance  of  1 .0  km.  Then  there  was  a  resting  period, 
followed  by  1.2  km  at  a  faster  pace.  The  return  distance  of  2.2  km 
was  covered  at  a  moderate  pace.  The  total  walking  time  was  46 
minutes. 


Question: 
2.    a. 


Sketch  the  graph  of  the  number  of  daylight  hours  as  a  function 

of  calendar  date  for  Edmonton,  Alberta. 

How  does  the  graph  change  for  Sydney,  Australia? 


Solution: 
a. 


Daylight 
Hours 


Daylight 
Hours 


Sydney 


Jan 


June 
Date 


Dec 
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General  and  Specific  Outcomes 


General  Outcome 

Examine  the  nature  of  relations  with  an 
emphasis  on  functions. 

Specific  Outcome 

C2-1.    Represent  data,  using  function 
models.  [CN,  PS,  V] 


Note: 

Equations  and  scales  for  graphs  are  not 
absolutely  necessary  for  this  specific 
outcome.  Students  are  expected  to 
recognize  graphs  from  scenarios  and 
provide  scenarios  for  graphs. 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  generate  appropriate  data  given 

•  generate  appropriate  data  given 

one  variable  as  a  function  of 

one  variable  as  a  function  of 

another 

another 

•  describe  a  real-life  matching 

•  describe  a  real-life  matching 

situation  for  graphs  of 

situation  for  graphs  of 

functions,  by  stating  the 

functions,  by  stating  the 

meanings  of  any  intercepts, 

meanings  of  any  intercepts, 

slopes,  maxima  and/or  minima 

slopes,  maxima  and/or  minima 

•  sketch  the  graph  in  question  1, 

•   sketch  the  graph  in  question  1, 

and  write  the  story  in  a  general 

write  the  story,  and  relate  the 

way 

graph  to  the  story  by,  for 

example,  labelling  the  graph 

•  complete  the  graph  in  question 

•  complete  the  graph  in  question 
2a 

•  adapt  the  graph  of  question  2a 

for  Sydney  (question  2b). 
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General  and  Specific  Outcomes 


General  Outcome 

Examine  the  nature  of  relations  with  an 
emphasis  on  functions. 

Specific  Outcome 

C2-2.    Use  a  graphing  tool  to  draw  the 
graph  of  a  function  from  its 
equation.  [C,  T,  V] 


Note: 

It  is  not  specified  whether  a  graphing 
calculator  or  a  computer  is  to  be  used. 
Most  examples  are  given  in  terms  of 
the  graphing  calculator. 

Students  are  only  expected  to 
manipulate  linear  equations.  This 
specific  outcome  is  designed  to 
introduce  students  to  the  appropriate 
use  of  a  graphing  tool. 


Sample  Tasks 

[       ]    Conceptual 
[  /    ]    Procedural 
[       ]     Problem-solving 
Question: 

1.     Graph  the  function  y  =  2x    +  3.x  +  3,  using  a  graphing  tool  and 

the  following  window  settings:    x  min  =  —  5  ,  X  max  =  +  5  , 

y  min  =  -  5 ,    y  max  =  +  20  . 

a.  As  you  increase  the  value  of  the  constant  term,  what  happens 
to  the  graph? 

b.  How  would  you  change  the  window  settings  to  see  the  graph 

of  y  =  2x2  +3x  +  500? 

c.  If  you  changed  the  constant  to  -50,  how  would  this  affect  the 
graph?  How  would  you  change  the  window  settings  to 
accommodate  this? 


Solution: 
a. 

b. 


The  graph  will  have  the  same  shape  but  be  higher  on  the 

coordinate  plane. 

y  max  =  550  or  600;  the  other  window  settings  can  remain  the 

same  as  before. 

The  vertex  would  be  below  the  x-axis,  so  change 

y  min  =  -100. 


Question: 

2.     Given  the  equation  x  =  y  —  2  : 

a.  Manipulate  the  above  equation  so  it  can  be  entered  into  a 
graphing  calculator. 

b.  Graph  the  function.  Sketch  the  graph,  providing  appropriate 
window  settings. 


Solution: 
a. 
b. 


y  =  x  +  2 


One  possible  solution  may  be  to  have  the  following  window 

settings: 

x  min  -  -4,  x  max  =  +4,  y  nun  =  -4,  y  max  =  +4  (referring  to 

the  above  sketch). 
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General  and  Specific  Outcomes 


General  Outcome 

Examine  the  nature  of  relations  with  an 
emphasis  on  functions. 

Specific  Outcome 

C2-2.    Use  a  graphing  tool  to  draw  the 
graph  of  a  function  from  its 
equation.  [C,  T,  V] 


Note: 

It  is  not  specified  whether  a  graphing 
calculator  or  a  computer  is  to  be  used. 
Most  examples  are  given  in  terms  of 
the  graphing  calculator. 

Students  are  only  expected  to 
manipulate  linear  equations.  This 
specific  outcome  is  designed  to 
introduce  students  to  the  appropriate 
use  of  a  graphing  tool. 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  graph  functions,  using  a 

•   graph  functions,  using  a 

graphing  tool  such  as  a 

graphing  tool  such  as  a 

graphing  calculator  or  a 

graphing  calculator  or  a 

computer  graphing  program 

computer  graphing  program 

•   manipulate  window  parameters 

•  manipulate  window  parameters 

so  a  graph  can  be  seen. 

so  a  graph  can  be  seen 

•  manipulate  equations,  so  a 

form  of  the  equation  is 

produced  that  can  be  entered 

into  the  calculator  or  graphing 

program. 
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General  and  Specific  Outcomes 


General  Outcome 

Examine  the  nature  of  relations  with  an 
emphasis  on  functions. 

Specific  Outcome 

C2-3.    Describe  a  function  in  terms  of: 

•  ordered  pairs 

•  a  rule,  in  word  or  equation 
form 

•  a  graph. 
[C,  CN,  V] 


Note: 

The  development  of  tests,  such  as  the 
vertical  line  test,  that  determine  if  a 
relation  is  a  function  is  included  as  part 
of  this  specific  outcome.  Formal  proofs 
of  whether  a  relation  is  a  function  are 
covered  in  Pure  Mathematics  20, 
specific  outcomes  P5-3  and  P5-5. 


Sample  Task 

[/    ]     Conceptual 
[       ]    Procedural 
[       ]    Problem-solving 
Question: 

The  cost  of  publishing  books  includes  an  initial  cost  of  $2000.00 

and  a  cost  of  $20.00  per  book  thereafter. 

a. 

b. 

c. 

d. 

e. 

Solution: 
a. 


Make  a  table  of  values  for  up  to  1  000  books. 
List  all  ordered  pairs  from  your  table  of  values. 
Graph  the  relation. 

Write  an  equation  that  represents  this  relation. 
Does  this  relation  represent  a  function?  Explain. 


no.  of  books 

0 

200 

400 

600 

800 

1  000 

cost 

2  000 

6  000 

10  000 

14  000 

18  000 

22  000 

c. 


(0,  2  000),  (200,  6  000),  (400,  10  000),  (600,  14  000), 
(800,  18  000),  (1  000,22  000) 

Cost  of  Publishing  Books 


Cost 
($) 


2  000 


200     400    600    800    1  000 

No.  of  Books 

C  =  20/;  +  2  000,  (where  C  =  total  cost,  n  =  no.  of  books) 
Yes,  it  does  represent  a  function.  The  graph  passes  the 
vertical  line  test,  or  for  every  x  value,  there  is  only  one  y 
value. 
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General  and  Specific  Outcomes 


General  Outcome 

Examine  the  nature  of  relations  with  an 
emphasis  on  functions. 

Specific  Outcome 

C2-3.    Describe  a  function  in  terms  of: 

•  ordered  pairs 

•  a  rule,  in  word  or  equation 
form 

•  a  graph. 
[C,  CN,  V] 


Note: 

The  development  of  tests,  such  as  the 
vertical  line  test,  that  determine  if  a 
relation  is  a  function  is  included  as  part 
of  this  specific  outcome.  Formal  proofs 
of  whether  a  relation  is  a  function  are 
covered  in  Pure  Mathematics  20, 
specific  outcomes  P5-3  and  P5-5. 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  make  a  table  of  values,  list 

•  make  a  table  of  values;  list 

ordered  pairs,  sketch  a  graph 

ordered  pairs;  sketch  a  graph; 

and  write  a  rule  in  words  for  a 

and  write  a  rule  in  words  for  a 

given  function 

given  function,  using  an 

equation 

•  determine  whether  a  relation  is 

•  determine  whether  a  relation  is 

a  function,  given  a: 

a  function,  given  a: 

-    graph  and  using  the  vertical 

-    graph  and  using  the  vertical 

line  test 

line  test 

-    set  of  ordered  pairs. 

-    set  of  ordered  pairs 

-    mapping. 

50  /  Assessment  Standards  for  Pure  Mathematics  10 


CSB:  99  01  15  (RESPONSE  DRAFT) 

©Alberta  Education,  Alberta,  Canada 


General  and  Specific  Outcomes 


General  Outcome 

Examine  the  nature  of  relations  with  an 
emphasis  on  functions. 

Specific  Outcome 

C2-4.    Use  function  notation  to 
evaluate  and  represent 
functions.  [C,  PS] 


Note: 

The  operations  of  adding,  subtracting, 
multiplying  and  dividing  functions  are 
included  in  Pure  Mathematics  20, 
specific  outcome  P4-1.  Composition 
of  functions  is  also  included  in  Pure 
Mathematics  20,  specific  outcome 
P4—1 .  The  usual  form  of  function 
notation  is  the  form/(jc),  where  x  can 
be  a  real  number,  a  monomial  or  a 
binomial. 


Sample  Task 


Question: 

1,     Given  f(x)=2x"  +3x  —  6,  determine: 
a.      /(2) 


[/  ]  Conceptual 
[  ]  Procedural 
[       ]    Problem-solving 


Solution: 


Solution: 


c. 

Solution: 


Solution: 


e. 


Solution: 


/(2)        =  2(2)z  +  3(2)  -  6 
=   8+6-6 


b.       / 


r^\ 


v57 


/ 


f1\ 


v5y 


—    ? 


5 

87 


fi\ 


+  3 


v5, 


-6 


25 


/(a/5) 


fOt) 


f(2t-l) 


f(y[5)    =  2(V5)2+3(V5)-6 

=  2(5)  +  3(V5)-6 

=  10  +  3(V5)-6 

=  4  +  3(V5) 

fOt)    =  2(302+3(3r)-6 

=  18r+9?-6 

f{2t-\)   =  2(2r  -l)2  +3(2r-l)-6 

=  2(4r  -2r-2r  +  l)  +  6/-3 

=  2(4r  -4/  +  l)  +  6f-3-6 

=  8?2  -  8f  +  2  +  6/  - 9 

=  8r-2/-7 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  evaluate  and  represent 

•  evaluate  and  represent 

functions  with  rational  number 

functions  with  real  number, 

and  monomial  inputs 

monomial  or  binomial  inputs 

•  determine  solutions  to  parts  a, 

•  determine  solutions  to  all  parts 

b  and  d. 

(a  to  e). 
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General  and  Specific  Outcomes 


General  Outcome 

Examine  the  nature  of  relations  with  an 
emphasis  on  functions. 

Specific  Outcome 

C2-5.  Determine  the  domain  and 
range  of  a  relation  from  its 
graph.  [PS,  V] 


Note: 

Algebraic  equations  for  domain  and 
range  are  not  required. 

Graphs  must  be  easily  drawn  or 
provided.  Students  can  be  expected  to 
draw  the  graph  of  a  function  of  the  form 
>'  =f(x),  following  specific  outcome 
C2-2. 

Students  are  only  expected  to 
manipulate  linear  equations.  This 
outcome  is  designed  to  introduce 
students  to  the  appropriate  use  of  a 
graphing  tool. 

Graphs  of  relations,  and  of  functions 
expressed  in  the  form/(.r,  y)  =  0  must  be 
provided.  Examples  are  such 
expressions  as  Ax"  +  9y~  =  26  or 
3y  +  Ax2  -  9x  =  0. 


Sample  Tasks 

[/    ]     Conceptual 
[       ]    Procedural 
[       ]    Problem-solving 
Question: 

1.     Based  on  the  following,  state  the  domain  and  range. 

y  =  \x  +  ll  +  2 


Solution: 

Domain:  x  e  9? 
Range:  y  >  2 

Question: 

2.     Determine  the  domain  and  range  of  a  circle  with  centre 
(-2,  -3)  and  a  radius  of  3.  Draw  the  graph  first. 


Solution: 


c  =  (-2,-3);r  =  3 


C(-2,  -3) 


Domain:  -5  <  .v  <  1 
Range:  -6  <  y  <  0 
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General  and  Specific  Outcomes 


General  Outcome 

Examine  the  nature  of  relations  with  an 
emphasis  on  functions. 

Specific  Outcome 

C2-5.  Determine  the  domain  and 
range  of  a  relation  from  its 
graph.  [PS.  V] 


Note: 

Algebraic  equations  for  domain  and 
range  are  not  required. 

Graphs  must  be  easily  drawn  or 
provided.  Students  can  be  expected  to 
draw  the  graph  of  a  function  of  the  form 
y  =/(*)>  following  specific  outcome 
C2-2. 

Students  are  only  expected  to 
manipulate  linear  equations.  This 
outcome  is  designed  to  introduce 
students  to  the  appropriate  use  of  a 
graphing  tool. 

Graphs  of  relations,  and  of  functions 
expressed  in  the  form/Qc,  y)  =  0  must  be 
provided.  Examples  are  such 
expressions  as  Ax  +  9y~  =  26  or 

3v  +  Ax2  -  9x  =  0. 


Question: 

3.     a. 

b. 


b. 


c. 


Sketch  the  graph  of  y  =  5  000(l  .05)' . 

State  the  domain  and  range  of  the  graph  obtained  in  a. 

Suppose  the  function  y  =  5  000(1 .05)'  describes  the  growth 

of  $5  000  at  5%  compounded  annually.  State  the  domain  and 

range  of  the  function. 

Explain  why  the  domain  and  range  are  different  in  parts  b  and 

c. 


Domain  :  x  e  3i 

Range : y  > 0 

Domain  :  x  >  0 

Range :  y  >  5  000 

In  reality,  time  is  never  a  negative  value.  Also  the  amount  of 

money  can  never  be  less  than  $5  000. 


Descriptions  of  Student  Performance 


A  student  demonstrating  the 
acceptable  standard  can: 

•  state  the  domain  and  range  in 
questions  1  and  2 

•  determine  solutions  to  parts  a 
and  b  in  question  3. 


A  student  demonstrating  the 
standard  of  excellence  can: 

•  state  the  domain  and  range  in 
questions  1  and  2 

•  determine  solutions  to  parts  a, 
b,  c  and  d  in  question  3. 
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General  and  Specific  Outcomes 


General  Outcome 

Examine  the  nature  of  relations  with  an 
emphasis  on  functions. 

Specific  Outcome 

C2-6.     Determine  the  following 

characteristics  of  the  graph  of  a 
linear  function,  given  its 
equation: 

•  intercepts 

•  slope 

•  domain 

•  range. 
[PS,  V] 


Note: 

Students  are  not  expected  to  solve 
linear  systems  in  two  unknowns; 
problems  must  be  able  to  be  solved 
without  using  systems.  Linear  systems 
are  covered  in  Pure  Mathematics  20, 
specific  outcome  C5-2. 


Sample  Task 

[  /    ]    Conceptual 
[       ]     Procedural 
[       ]    Problem-solving 
Question: 

A  basketball  team  is  hosting  a  banquet.  The  caterer  charges  a  set-up 

fee  of  $200.00  plus  $10.00  per  person.  The  equation 

C  =  $200.00  +  $  1 0.00  p  represents  the  cost  of  the  banquet. 

a.  Sketch  the  graph  with  the  cost  as  a  function  of  the  number  of 
people. 

b.  Determine  the  cost  for  30  people  attending. 

c.  If  the  total  cost  is  to  be  no  more  than  $700.00,  how  many 
people  can  attend? 

d.  Determine  the  slope  of  the  graph,  and  explain  the  significance 
of  the  slope  in  this  situation. 

e.  State  the  y-intercept,  and  explain  the  significance  of  the 
y-intercept  in  this  situation. 

f.  State  the  domain  and  range  of  the  function,  and  explain  why 
there  may  be  restrictions  on  both. 


Solution: 
a. 


Cost  of  Basketball  Team's  Banquet 


Cost 
($) 


200 


No.  of  People 


e. 


C  =  200  +  10(30) 
C  =  200  +  300 
C  =  $500.00 

700    =200+10/? 
500    =  lOp 

p    =50 
So  the  maximum  number  of  people  is  50. 
slope  =  10  or  $10/person 
slope  is  cost/person 
y-intercept  =  200 

y-intercept  is  the  set-up  fee  for  the  banquet 
Domain  :  whole  numbers 
Range:  200,210,  ... 

There  are  domain  restrictions,  because  you  can  never  have  a 
negative  number  of  people.  There  are  range  restrictions, 
because  the  cost  goes  up  in  steps  of  $10  from  $200. 
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General  and  Specific  Outcomes 


General  Outcome 

Examine  the  nature  of  relations  with  an 
emphasis  on  functions. 

Specific  Outcome 

C2-6.    Determine  the  following 

characteristics  of  the  graph  of  a 
linear  function,  given  its 
equation: 

•  intercepts 

•  slope 

•  domain 

•  range. 
[PS,  V] 


Note: 

Students  are  not  expected  to  solve 
linear  systems  in  two  unknowns; 
problems  must  be  able  to  be  solved 
without  using  systems.  Linear  systems 
are  covered  in  Pure  Mathematics  20, 
specific  outcome  C5-2. 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 
acceptable  standard  can: 

A  student  demonstrating  the 
standard  of  excellence  can: 

•  graph  the  function 

•  graph  the  function 

•  interpolate  and  extrapolate 
from  the  graph 

•  determine  the  slope  and  the 

•  interpolate  and  extrapolate 
from  the  graph 

•  determine  the  slope  and  the 

y-intercept 

y-intercept 
•  explain  the  significance  of  the 

•  determine  the  domain  and 

slope  and  y-intercept 
•  determine  domain  as  whole 

range  as  x  >  0  and  y  >  200. 

numbers  and  range  as  200,  210, 
220,  .... 
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General  and  Specific  Outcomes 


General  Outcome 

Examine  the  nature  of  relations  with  an 
emphasis  on  functions. 

Specific  Outcome 

C2-7.    Use  direct  variation  and 
arithmetic  sequences  as 
applications  of  linear  functions. 
[CN,  PS,  V] 


Note: 

Partial  variation  is  included  in  this 
specific  outcome. 

Students  are  not  expected  to  solve 
linear  systems  in  two  unknowns; 
problems  must  be  able  to  be  solved 
without  using  systems.  Linear  systems 
are  covered  in  Pure  Mathematics  20, 
specific  outcome  C5-2. 


Sample  Tasks 

[/    ]     Conceptual 
[       ]    Procedural 
[       ]    Problem-solving 
Question: 

1.     At  a  certain  time  of  the  day,  the  length  of  the  shadow  of  a  tree 

varies  directly  as  the  height  of  the  tree.  A  3.0  m  tree  casts  a  shadow 


of] 

a 

b 


Solution: 
a. 


Determine  the  constant  of  variation. 

Write  the  equation,  representing  the  length  of  the  shadow  as  a 

function  of  the  height  of  the  tree. 

Determine  the  length  of  a  shadow  of  a  5.0  m  tree. 

Determine  the  height  of  a  tree  that  produces  a  shadow  that  is 

6.8  m  long. 

Graph  the  function. 


Loc  h 

L  =  kh 

k=  —  ;.  k  =  0.4  m 
3 

L  =  OAh 

L  =  (0.4)(5  m) 

L  =  2m 

6.8  m  =  0.40/t 

h=  17  m 

Length  of  Shadow  versus  Height  of  Tree 


Length 

of 

Shadow 

(m) 


5  10  15 

Height  of  Tree  (m) 
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General  and  Specific  Outcomes 


General  Outcome 

Examine  the  nature  of  relations  with  an 
emphasis  on  functions. 

Specific  Outcome 

C2-7.    Use  direct  variation  and 
arithmetic  sequences  as 
applications  of  linear  functions. 
[CN,  PS,  V] 


Note: 

Partial  variation  is  included  in  this 
specific  outcome. 

Students  are  not  expected  to  solve 
linear  systems  in  two  unknowns; 
problems  must  be  able  to  be  solved 
without  using  systems.  Linear  systems 
are  covered  in  Pure  Mathematics  20, 
specific  outcome  C5-2. 


Question: 

2.     A  vehicle's  gas  tank  has  a  maximum  capacity  of  90  L.  Gas 
consumption  is  rated  at  15  L/100  km  for  the  vehicle. 


b. 

c. 
d. 


f. 

g- 

Solution: 
a. 


Make  a  table  of  values  for  the  distance  driven  and  the  amount 

of  gas  left  in  the  tank. 

Write  the  equation,  using  the  amount  remaining  in  the  tank  as 

a  function  of  the  distance  driven. 

Graph  the  function. 

Use  the  graph  to  estimate  the  distance  travelled  if  50  L  of  gas 

remain  in  the  tank,  and  verify  this  estimate,  using  your 

equation. 

What  distance  has  been  covered  when  the  gas  tank  is  empty, 

and  how  does  this  relate  to  the  graph. 

Explain  the  significance  of  the  y-intercept. 

Explain  the  significance  of  the  slope. 


Distance  (km) 

0 

100 

200 

300 

400 

500 

600 

Gas  (L) 

90 

75 

60 

45 

30 

15 

0 

■15 


100 


+  90 


Gas  Remaining  in  Tank  versus  Distance  Driven 


Gas 

Remaining 

in  Tank 

(L) 


100  200  300  400  500  600  700  800 
Distance  Driven  (km) 


d.       Estimate  = 

=  260  km  (from  graph) 

50 

-15 

'  d   ) 
^100, 

+  90 

-40 

-15 

'  d   ' 
,100, 

-  4  000 

-\5d 

d 

267 

km 

e.  600  km — this  is  represented  by  the  x-intercept  of  the  graph. 

f.  The  y-intercept  represents  the  maximum  capacity  of  the  tank. 

g.  The  slope  represents  the  gas  consumption  in  L/km. 
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General  and  Specific  Outcomes 


General  Outcome 

Examine  the  nature  of  relations  with  an 
emphasis  on  functions. 

Specific  Outcome 

C2-7.    Use  direct  variation  and 
arithmetic  sequences  as 
applications  of  linear  functions. 
[CN,  PS,  V] 


Note: 

Partial  variation  is  included  in  this 
specific  outcome. 

Students  are  not  expected  to  solve 
linear  systems  in  two  unknowns; 
problems  must  be  able  to  be  solved 
without  using  systems.  Linear  systems 
are  covered  in  Pure  Mathematics  20, 
specific  outcome  C5-2. 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  determine  the  equation  for  a 

•  determine  the  equation  for  a 

direct  variation  situation 

direct  variation  situation 

•  determine  the  equation  for  a 

•  determine  the  equation  for  a 

partial  variation  situation 

partial  variation  situation 

•  recognize  that  direct  and  partial 

•   recognize  that  direct  and  partial 

variation  situations  are 

variation  situations  are 

represented  by  linear  functions 

represented  by  linear  functions 

•  graph  direct  and  partial 

•   graph  direct  and  partial 

variation  situations 

variation  situations 

•  determine  x-  and  y-intercepts 

•  determine  x-  and  y-intercepts 

from  a  graph 

from  a  graph,  and  explain  their 

significance 

•  determine  and  interpret  slope 

•  determine  and  interpret  slope, 

and  explain  its  significance 

•  make  a  table  of  values 

•   write  the  equation,  based  on  the 

•  graph  the  function 

graph 

•  interpolate  the  graph  to  make 

•   write  the  equation  without 

the  estimates. 

using  a  table  of  values  or  a 

graph 

•  interpolate  the  graph  to  make 

the  estimates. 
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STANDARDS  IN  MEASUREMENT 


Strand:    Shape  and  Space  (Measurement) 
Students  will: 

•  describe  and  compare  everyday  phenomena,  using  either 
direct  or  indirect  measurement. 


[C]      Communication  [PS]  Problem  Solving 

[CN]   Connections  [R]    Reasoning 

[E]      Estimation  and  [T]     Technology 

Mental  Mathematics  [V]    Visualization 


General  and  Specific  Outcomes 


General  Outcome 

Demonstrate  an  understanding  of  scale 
factors,  and  their  interrelationship  with 
the  dimensions  of  similar  shapes  and 
objects. 

Specific  Outcome 

C3-1.    Calculate  the  volume  and 

surface  area  of  a  sphere,  using 
formulas  that  are  provided. 
[CN,  PS,  V] 


Note: 

This  specific  outcome  needs  little 
emphasis  as  it  can  easily  be  integrated 
with  specific  outcome  PI— 1  on  the 
exponent  laws. 


Sample  Tasks 


Question: 


[  ]  Conceptual 
[/  ]  Procedural 
[/  ]     Problem-solving 


1.  Given  the  formula  V  -  —  Jlr  ,  calculate  the  volume  of  a  sphere  with 

3 
diameter  2.5  cm. 

2.  Given  the  formula  SA  =  47Tr " ,  calculate  the  surface  area  of  a  sphere 
with  radius  10.0  cm. 

3.  a.     Use  a  graduated  cylinder  or  overflow  can  and  the  displacement 

method  to  determine  the  volume  of  a  sphere.  Convert  the 

volume  from  mL  to  cm* . 
b.     Determine  the  radius  or  diameter  of  the  sphere,  using  an 
appropriate  formula. 

Solutions: 

1.  V  =  -7f(1.25  cm)3  =8.2  cm3 

3 

2.  SA  =  47T(10.0  cm)2  =1260  cm2 

3.  a.     Answers  will  vary. 

3  4        3 

b.     One  possible  solution  may  be:  if  V  =  14  cm  ,14  =  —  Kr 
r  -  1.5  cm 


Descriptions  of  Student  Performance 


A  student  demonstrating  the 
acceptable  standard  can: 

•  use  a  given  template,  formulas 
and  dimensions  to  calculate  the 
volume  and  surface  area  of  a 
sphere 

•  determine  the  volume  of  a 
sphere,  and  convert  this 
measurement  from  mL  to  cm  . 


A  student  demonstrating  the 
standard  of  excellence  can: 

•  use  a  given  template,  formulas 
and  dimensions  to  calculate  the 
volume  and  surface  area  of  a 
sphere 

•  determine  the  volume  of  a 
sphere,  and  convert  this 
measurement  from  mL  to  cm3 

•  determine  the  radius  or 
diameter  of  the  sphere,  by 
using  an  appropriate  formula. 
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General  and  Specific  Outcomes 


General  Outcome 

Demonstrate  an  understanding  of  scale 
factors,  and  their  interrelationship  with 
the  dimensions  of  similar  shapes  and 
objects. 

Specific  Outcome 

C3-2.    Determine  the  relationships 
among  linear  scale  factors, 
areas,  the  surface  areas  and  the 
volumes  of  similar  figures  and 
objects.  [CN,  PS,  R,  V] 


Note: 

This  specific  outcome  relates  to  specific 
outcomes  in  scale  drawing,  and  can  be 
integrated  with  specific  outcomes  C3-3 
and  C3-5. 


Sample  Tasks 


[  1 
[/  ] 
[/    ] 


Conceptual 
Procedural 
Problem-solving 


Question: 


1. 


Draw  a  rectangle  with  dimensions  2  cm  by  5  cm. 

Find  the  area  of  the  rectangle  in  part  a. 

Suppose  you  double  each  dimension;  what  would  the  area  of  the 

new  rectangle  be? 

By  what  scale  factor  were  the  original  dimensions  of  the 

rectangle  increased? 

By  what  scale  factor  was  the  original  area  of  the  rectangle 

increased? 


Solution: 

a. 

2  cm 

5  cm 

b. 

A  =  lxw  =  2  cm  x  5  cm  =  10  cm 

c.     new  area  =4  cmx  10  cm  =  40  cm 

d. 

I  :2 

e. 

I  :4 

Question: 

2.    On  a  simplified  provincial  map,  Town  A  and  Town  B  are  labelled 
such  that  Town  A  is  300  km  directly  north  of  Town  B  (6  cm  actual). 

a.  Determine  the  linear  scale  factor. 

b.  Determine  the  straight  line  distance,  in  kilometres,  from  the 
northern  border  to  the  southern  border  of  the  province,  if  the 
distance  on  the  map  is  24  cm. 

c.  If  the  area  on  the  map  is  258  cm2,  what  is  the  area  of  the 
province  in  km"? 

d.  What  is  the  area  scale  factor? 


Solution: 
a. 
1). 

1  cm  :  50  km 
1  200  km 

c. 

d. 

645  000  km2 
1  cm2 :  2  500  km 
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General  and  Specific  Outcomes 


General  Outcome 

Demonstrate  an  understanding  of  scale 
factors,  and  their  interrelationship  with 
the  dimensions  of  similar  shapes  and 
objects. 

Specific  Outcome 

C3-2.    Determine  the  relationships 
among  linear  scale  factors, 
areas,  the  surface  areas  and  the 
volumes  of  similar  figures  and 
objects.  [CN,  PS,  R,  V] 


Note: 

This  specific  outcome  relates  to  specific 
outcomes  in  scale  drawing,  and  can  be 
integrated  with  specific  outcomes  C3-3 
and  C3-5. 


Question: 

3.    Given  Cube  A  with  dimensions  6x6x6  and  Cube  B  with 

dimensions  12  x  12  x  12,  compare  the  surface  area  and  volume  in 
each. 

a.  What  is  the  relationship  between  the  linear  scale  factor  and  the 
ratio  of  surface  areas  of  the  two  cubes? 

b.  What  is  the  relationship  between  the  linear  scale  factor  and  the 
ratio  of  volumes  of  the  two  cubes? 

c.  Explain  the  general  relationship  between  surface  area  and  the 
linear  scale  factor,  and  volume  and  the  linear  scale  factor. 

d.  Does  this  rule  apply  to  other  geometric  shapes  like  spheres  and 
cylinders? 


Solution: 
a. 


Question: 
4.    a. 


linear  scale  factor  1  :  2 

surface  area  ratio  1  :  4 

linear  scale  factor  1  :  2 

volume  ratio  1  :  8 

Square  the  linear  scale  factor  to  get  surface  area  ratio  and  cube 

the  linear  scale  factor  to  get  volume  ratio. 

Applies  to  all  objects. 


Use  the  displacement  method  to  determine  the  volume  of 
Sphere  A,  which  has  a  diameter  of  3  cm.  Convert  the  volume 
from  mL  to  cm  . 

Repeat  part  a  using  Sphere  B,  which  has  a  diameter  of  6  cm. 
Determine  the  scale  factors  of  the  diameters  and  the  volumes  of 
Sphere  A  and  Sphere  B.  Explain  why  these  scale  factors  are  not 
the  same. 


Solution: 

a.  V  =  14mLor  14  cm3 

b.  d\  2  :  1 
V;8:  1 

The  volume  has  a  2  :  1  increase  in  length,  width  and  height;  or, 

using  V  =—7td   ,  the  2  :  1  is  cubed  to  obtain  8:1. 
6 
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General  and  Specific  Outcomes 


General  Outcome 

Demonstrate  an  understanding  of  scale 
factors,  and  their  interrelationship  with 
the  dimensions  of  similar  shapes  and 
objects. 

Specific  Outcome 

C3-2.    Determine  the  relationships 
among  linear  scale  factors, 
areas,  the  surface  areas  and  the 
volumes  of  similar  figures  and 
objects.  [CN,  PS,  R,  V] 


Note: 

This  specific  outcome  relates  to  specific 
outcomes  in  scale  drawing,  and  can  be 
integrated  with  specific  outcomes  C3-3 
and  C3-5. 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  determine  the  linear  scale 

•  determine  the  linear  scale  factor 

factor,  complete  the  area  scale 

•  determine  the  area  scale  factor, 

factor,  but  experience  difficulty 

and  explain  why  the  linear  scale 

in  explaining  the  difference  for 

factor  and  area  scale  factor  are 

question  1 

not  the  same  for  question  1 

•  determine  the  linear  scale  factor 

•  determine  the  linear  scale  factor 

and  the  distance  from  the 

and  the  distance  from  the 

northern  border  to  the  southern 

northern  border  to  the  southern 

border  for  question  2 

border  for  question  2 

•  determine  the  area  scale  factor 

and  the  area  of  the  province  for 

question  2 

•  determine  the  relationship 

•  determine  the  relationship 

between  scale  factor  and  ratios 

between  scale  factor  and  ratios 

of  surface  areas,  and  between 

of  surface  areas,  and  between 

scale  factor  and  ratios  of 

scale  factor  and  ratios  of 

volumes,  but  may  have 

volumes 

difficulty  explaining  the  general 

•  explain  the  relationships,  and 

relationships  in  question  3 

apply  the  rules  to  other 

geometric  shapes  in  question  3 

•  determine  the  volume  of  the 

•  determine  the  volume  of  the 

spheres  and  convert  this 

spheres  and  convert  this 

measurement  from  mL  to  cm3 

measurement  from  mL  to  cm3 

•  determine  the  scale  factors  of 

•  determine  the  scale  factors  of 

both  the  volumes  and  the 

both  the  volumes  and  the 

diameters  of  the  two  spheres  for 

diameters  of  the  two  spheres  for 

question  4. 

question  4 

•  explain  why  the  scale  factors 

for  the  diameters  and  the 

volumes  are  not  the  same  for 

question  4. 
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General  and  Specific  Outcomes 


General  Outcome 

Solve  problems  involving  triangles, 
including  those  found  in  3-D  and 
2-D  applications. 

Specific  Outcome 

C3-3.    Solve  problems  involving  two 
right  triangles.  [CN,  PS,  V] 


Note: 

Students  have  solved  problems 
involving  a  single  right  triangle  in 
Grade  9  Mathematics,  specific  outcomes 
SS-3  and  SS-4. 

Calculators  are  assumed  to  be  kept 
running  with  any  multipart  calculations 
(see  page  6).  Only  final  answers  are  to 
be  rounded.  All  input  data  is  assumed  to 
be  measured  (see  page  6). 


Sample  Tasks 

[       ]     Conceptual 
[       ]     Procedural 
[/    ]     Problem-solving 
Question: 

1.     A  rugby  post  has  three  key  points,  the  base  fi,  the  crossbar  C  and 
the  top  T.  A  surveyor  at  a  point  S  measures  the  distance  SB  as 
26.70  m,  the  distance  SC  as  26.87  m  and  the  distance  ST  as  28.02  m. 
From  this  data  calculate  the  height  of  BC  (crossbar  height),  to  the 
nearest  centimetre,  and  the  angle  CST,  to  the  nearest  hundredth  of  a 
degree. 

Solution: 


26.70 


5C2  +  26.702   =   26.872 


cos[ZTSB]   = 

ZTSB  = 

cos[ZCSB]   = 


BC  =   3.02  m 
26.70 


28.02 
ZTSB  --     17.6567°.. 
26.70 


26.87 
=  6.4485°... 


So  angle  CST  is 

17.6567° -6.4485° 
or  11.21° 

Crossbar  height  is  3.02  m  and  the  angle  CST  is  1 1.21°. 


CSB:  99  01  15  (RESPONSE  DRAFT) 

©Alberta  Education,  Alberta,  Canada 


Assessment  Standards  for  Pure  Mathematics  10/63 


General  and  Specific  Outcomes 


General  Outcome 

Solve  problems  involving  triangles, 
including  those  found  in  3-D  and 
2-D  applications. 

Specific  Outcome 

C3-3.    Solve  problems  involving  two 
right  triangles.  [CN,  PS,  V] 


Note: 

Students  have  solved  problems 
involving  a  single  right  triangle  in 
Grade  9  Mathematics,  specific  outcomes 
SS-3  and  SS-4. 

Calculators  are  assumed  to  be  kept 
running  with  any  multipart  calculations 
(see  page  6).  Only  final  answers  are  to 
be  rounded.  All  input  data  is  assumed  to 
be  measured  (see  page  6). 


Question: 


Fred  and  his  friend  were  surveying  along  a  straight  road  AB  to  find 
the  location  of  a  house  500  m  from  the  nearest  part  of  the  road. 
Fred  measures  the  angle  to  the  house  to  be  50°,  while  his  friend 
measures  the  angle  to  the  house  to  be  75°. 

H 


Fred 


How  far  apart,  to  the  nearest  metre,  are  Fred  and  his  friend? 

Solution: 

500 
tan  50°   =    AD  =  419.549 


tan  75°   = 


500 
AD 
500 
DB 


DB=  133.974596 

,45  =  553.  52  m  =  554  m 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  solve  problems  involving  two 

•   solve  problems  involving  two 

right  triangles,  where  the 

right  triangles,  where  the 

shared  side  is  a  given  value 

shared  side  is  determined  from 

•  solve  the  problem  if  the 

given  information  and  is 

diagram  is  given 

needed  to  be  able  to  solve  the 

•  solve  question  2  if  the  diagram 

second  triangle 

is  given,  and  can  calculate  one 

•   solve  the  problem  by  drawing 

of  the  intermediate  angles  in 

own  diagram 

question  1  if  the  diagram  is 

•  solve  both  questions,  even  if 

given. 

the  diagrams  are  not  given. 
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General  and  Specific  Outcomes 


General  Outcome 

Solve  problems  involving  triangles, 
including  those  found  in  3-D  and 
2-D  applications. 

Specific  Outcome 

C3^.    Extend  the  concepts  of  sine  and 
cosine  for  angles  from  0°  to 
180°.  [R,T,  V] 


Note: 

Students  should  be  able  to  use  the 
calculator  for  angles  up  to  180°. 
Students  should  be  able  to  explain 
informally  why  the  sine  is  positive  and 
the  cosine  negative  for  angles  between 
90°  and  180°.  Exact  values  for  sines 
and  cosines,  and  the  formal  treatment  of 
the  unit  circle  are  part  of  Pure 
Mathematics  30,  specific  outcomes 
P8-1  and  P8-2. 


Sample  Tasks 

[/    ]    Conceptual 
[/    ]    Procedural 
[       ]     Problem-solving 
Question: 

1.  Use  your  calculator  to  determine  cos  35°,  sin  145°  and  cos  1 10°. 

Solution: 

0.8191,0.5736,-0.3420 

Question: 

2.  Determine  angle  A  for  the  following. 

a.  cos  A  =  0.47 

4 

b.  cosA  =  -  — 

c.  sin  A  =  1 

d.  sin  A  =  0.5 

Solution: 

a.       61.97°     b.  143.13°     c.  90°     d  30°  or  150° 

Question: 

3.  For  a  triangle  ABC, 

AC2  =  AB2  +  BC2  -  2(AB)  x(BC)  cos  B 

For  a  triangle  with  AB  =  BC  =  4  cm  ,  and  angle  B  =  1 20°,  AC  is 

measured  as  7.0  cm.  What  value  for  cos  120°  does  this  give?  How 
close  is  this  to  the  calculator  value  for  cos  120°? 


Solution: 

cos  120°  =  -0.5313  compared  to  -0.5000  on  the  calculator 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  use  the  calculator  to  find  the 

•  use  the  calculator  to  find  the 

values  of  the  sine  and  cosine  of 

values  of  the  sine  and  cosine  of 

angles  from  0°  to  180° 

angles  from  0°  to  180° 

•  use  the  calculator  to  find  the 

•   use  the  calculator  to  find  an 

angle  between  0°  to  180°,  given 

angle  between  0°  to  180°,  given 

the  value  for  the  cosine  of  the 

the  value  for  the  cosine  of  the 

angle 

angle 

•  use  the  calculator  to  find  the 

•   use  the  calculator  to  find  the 

angle  between  0°  to  90°,  given 

angles  between  0°  to  180°, 

the  value  of  the  sine  of  the 

given  the  value  of  the  sine  of 

angle. 

the  angle 

•   illustrate  the  use  of  sine  and 

cosine  ratios  in  a  triangle  with 

one  angle  between  90°  to  180°. 
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General  and  Specific  Outcomes 


General  Outcome 

Solve  problems  involving  triangles, 
including  those  found  in  3-D  and 
2-D  applications. 

Specific  Outcome 

C3-5.    Apply  the  sine  and  cosine  laws, 
excluding  the  ambiguous  case, 
to  solve  problems.  [CN,  PS,  V] 


Note: 

Both  sine  and  cosine  laws  should  be 
derived,  using  either  numerical 
examples  or  algebraic  derivations. 

Calculators  are  assumed  to  be  kept 
running  with  any  multipart  calculations 
(see  page  6).  Only  final  answers  are  to 
be  rounded.  All  input  data  is  assumed  to 
be  measured  (see  page  6). 

The  ambiguous  case  is  covered  in  Pure 
Mathematics  20,  specific  outcome 
P3-5. 


Sample  Tasks 


Question: 

1.     Apply  the  sine  law  to  solve  for  side  a. 

C 

10.0  cm 


[  ]  Conceptual 
[/  ]  Procedural 
[/    ]     Problem-solving 


Solution: 


b      or       « 


sin  A     sinfl        sin75°      sin45° 


;  a  =  13.7  cm 


Question: 

2.     Apply  the  cosine  law  to  solve  for  side  a  to  the  nearest  0.1  cm. 


12.0  cm 


A         15.0 


cm 


Solution: 


2  ,2        2      ^i/ 

a~   =    b    +  c    -  2bc  cos  A 


a=    (15)" +(12)- -2(15)(12)cos50° 
a   =    11.7  cm 


Question: 

3.     Apply  the  cosine  law  to  solve  for  angle  A  to  the  nearest  0.T 


6.00 


Solution: 


cosZA    = 
cosZA    = 


a    - b    —c 

-2bc 
3"-62-5" 


-2(6)(5) 
ZA    =  29.9° 
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General  and  Specific  Outcomes 


General  Outcome 

Solve  problems  involving  triangles, 
including  those  found  in  3-D  and 
2-D  applications. 

Specific  Outcome 

C3-5.    Apply  the  sine  and  cosine  laws, 
excluding  the  ambiguous  case, 
to  solve  problems.  [CN,  PS,  V] 


Note: 

Both  sine  and  cosine  laws  should  be 
derived,  using  either  numerical 
examples  or  algebraic  derivations. 

Calculators  are  assumed  to  be  kept 
running  with  any  multipart  calculations 
(see  page  6).  Only  final  answers  are  to 
be  rounded.  All  input  data  is  assumed  to 
be  measured  (see  page  6). 

The  ambiguous  case  is  covered  in  Pure 
Mathematics  20,  specific  outcome 
P3-5. 


Question: 

4.     James  was  building  a  greenhouse.  To  take  advantage  of  the 
sunshine,  James  began  constructing  the  roof  as  illustrated. 


7.0  m 


Determine  the  lengths  of  the  roof,  AC  and  BC,  to  the  nearest  0. 1  m 
and  the  angle  of  the  roof,  C,  to  the  nearest  degree. 


Solution: 


ZC    =    180° -(30° +  40°) 
=    110° 
7.0 


sin  110°  sin  30° 

a  =  3.7  m  .-.  5C=3.7m 

7-0  =         b 
sin  110°  sin  40° 

b  =  4.8  m  :.AC  =  4.8  m 

Question: 

5.     Three  Alberta  towns  are  situated  such  that  they  form  a  triangle.  The 
distance  between  Medicine  Hat  and  Brooks  is  1 18  km.  The 
distance  between  Brooks  and  Taber  is  100  km.  The  distance 
between  Medicine  Hat  and  Taber  is  1 14  km.  Find  the  smallest 
angle  between  the  highways. 


Solution: 


Brqpks  (B) 
100  km/ 


(T)  Taber 


14  km 


Medicine  Hat  (M) 


114z  —  1 18^  -100- 


-2(118)000) 

B 

= 

62.4° 

sinB 

sin  ZM 

b 

m 

sin  M 

= 

m  sin  Z.B 
b 

sin  M 

= 

100  sin  62.4 
114 

M 

= 

51.0° 

T 

= 

180° -(62.4 +  51) 

T 

= 

66.6° 

The  smallest  angle  is  angle  M  at  5 1 .0°. 


CSB:  99  01  15  (RESPONSE  DRAFT) 

©Alberta  Education,  Alberta,  Canada 


Assessment  Standards  for  Pure  Mathematics  10/67 


General  and  Specific  Outcomes 


General  Outcome 

Solve  problems  involving  triangles, 
including  those  found  in  3-D  and 
2-D  applications. 

Specific  Outcome 

C3-5.    Apply  the  sine  and  cosine  laws, 
excluding  the  ambiguous  case, 
to  solve  problems.  [CN,  PS,  V] 


Note: 

Both  sine  and  cosine  laws  should  be 
derived,  using  either  numerical 
examples  or  algebraic  derivations. 

Calculators  are  assumed  to  be  kept 
running  with  any  multipart  calculations 
(see  page  6).  Only  final  answers  are  to 
be  rounded.  All  input  data  is  assumed  to 
be  measured  (see  page  6). 

The  ambiguous  case  is  covered  in  Pure 
Mathematics  20,  specific  outcome 
P3-5. 


Question: 

6.     Alice  is  in  a  watch  tower,  and  John  and  Fred  are  searching  for  a  lost 
child.  The  watch  tower  is  75  m  high.  Fred  radios  in  that  he  has 
found  some  evidence,  he  estimates  his  angle  of  elevation  to  the 
tower  to  be  12°.  Alice  radios  the  information  to  John.  John's 
estimate  of  this  angle  of  elevation  is  25°.  Alice  estimates  that  the 
angle  from  Fred  to  the  base  of  the  tower  to  John  is  105°.  How  far 
apart,  to  the  nearest  metre,  are  John  and  Fred? 


Alice 


75  m\ 


John 


Fred 


Solution: 


tan  25°    =    ^ 
x 


x  =    160.838019 


75  km 


tan  12°    =    22 

y 

y  =   352.8472582 


160.83801 


352.8472582 


d2  =  x2  +  y2- 2(x)(y)  cos  105 
d  =   423.965  m 

=   424  m 
where  x  =  160.838019 
y  =  352.8472582 
Fred  and  John  are  424  m  apart. 
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General  and  Specific  Outcomes 


General  Outcome 

Solve  problems  involving  triangles, 
including  those  found  in  3-D  and 
2-D  applications. 

Specific  Outcome 

C3-5.    Apply  the  sine  and  cosine  laws, 
excluding  the  ambiguous  case, 
to  solve  problems.  [CN,  PS,  V] 


Note: 

Both  sine  and  cosine  laws  should  be 
derived,  using  either  numerical 
examples  or  algebraic  derivations. 

Calculators  are  assumed  to  be  kept 
running  with  any  multipart  calculations 
(see  page  6).  Only  final  answers  are  to 
be  rounded.  All  input  data  is  assumed  to 
be  measured  (see  page  6). 

The  ambiguous  case  is  covered  in  Pure 
Mathematics  20,  specific  outcome 
P3-5. 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  determine  any  side  of  a 

•  determine  any  side  or  angle  of 

triangle,  given  the  diagram  and 

a  triangle,  using  the  sine  or 

using  either  the  sine  or  cosine 

cosine  law,  whether  or  not  a 

law  provided 

diagram  is  given 

•  determine  any  acute  angle  of  a 

•  use  sine  and  cosine  laws  to 

triangle,  given  the  diagram  and 

solve  problems  involving  more 

using  the  sine  law  provided 

than  one  triangle. 

•  determine  any  angle  of  a 

triangle  given  the  diagram  and 

using  the  cosine  law  provided. 
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STANDARDS  IN  3-D  OBJECTS  AND  2-D  SHAPES 


Strand:    Shape  and  Space  (3-D  Objects  and  2-D  Shapes) 
Students  will: 

•   describe  the  characteristics  of  3-D  objects  and  2-D  shapes, 
and  analyze  the  relationships  among  them. 


[C]      Communication  [PS]  Problem  Solving 

[CN]   Connections  [R]    Reasoning 

[E]      Estimation  and  [T]     Technology 

Mental  Mathematics  [V]     Visualization 


General  and  Specific  Outcomes 


General  Outcome 

Solve  coordinate  geometry  problems 
involving  lines  and  line  segments. 

Specific  Outcome 

CI— 10.  Solve  problems  involving 

distances  between  points  in  the 
coordinate  plane.  [PS,  V] 


Note: 

Students  are  not  expected  to  solve 
linear  systems  in  two  unknowns; 
problems  must  be  able  to  be  solved 
without  using  systems.  Linear  systems 
are  covered  in  Pure  Mathematics  20, 
specific  outcome  C5-2. 


Sample  Tasks 

[/    ]     Conceptual 
[       ]     Procedural 
[       ]     Problem-solving 
Question: 

1.     Given  ,4(2,  -2)  and  B(-  4,  8),  determine  the  exact  distance  between 
A  and  B.  Express  the  distance  as  a  simplified  radical. 

Solution: 


d  =   V(8--2)2+(-4-2)2 

d  =   V(10)2+(-6)2 

d  =   ^100  +  36 

d  =   Vl36  or  2^34 

Question: 

2.     Given  that  the  distance  between  C  and  D  is  5,  and  point  C  is  at 
(-3,  4),  determine  the  coordinates  of  D,  if  D  lies  on  the  x-axis. 


Solution: 


A 


C(-3,  4) 


E>, 


D7 


■> 


a    +  4"   =   CD*- 
9       0  1 

a    +  4~    =   5" 

a  -  3 
SoD,  =(-6,0)  and  D,  =  (0,  0) 
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General  and  Specific  Outcomes 


General  Outcome 

Solve  coordinate  geometry  problems 
involving  lines  and  line  segments. 

Specific  Outcome 

Cl-10.  Solve  problems  involving 

distances  between  points  in  the 
coordinate  plane.  [PS,  V] 


Note: 

Students  are  not  expected  to  solve 
linear  systems  in  two  unknowns; 
problems  must  be  able  to  be  solved 
without  using  systems.  Linear  systems 
are  covered  in  Pure  Mathematics  20, 
specific  outcome  C5-2. 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  determine  the  distance  but 

•  determine  the  distance  and 

express  it  as  a  decimal  or  as  an 

express  it  as  a  simplified 

entire  radical  for  question  1 

radical  for  question  1 

or 

•  plot  points  on  a  coordinate 

plane  and  use  the  Pythagorean 

theorem  to  solve  question  1 

•  determine  the  sides  of  the 

•  determine  the  sides  of  the 

triangle  for  question  2,  by: 

triangle  for  question  2,  by: 

plotting  C 

plotting  C 

plotting  a  point  D  on  the 

-      plotting  a  point  D  on  the 

x-axis 

.v-axis 

-      setting  up  a  right  triangle. 

-      setting  up  a  right  triangle 

•  show  that  there  are  two 

possibilities  for  D  in  question  2 

•  determine  the  coordinates  of  at 

least  one  of  the  possibilities  for 

D  in  question  2. 
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General  and  Specific  Outcomes 


General  Outcome 

Solve  coordinate  geometry  problems 
involving  lines  and  line  segments. 

Specific  Outcome 

CI— 1 1.  Solve  problems  involving 
midpoints  of  line  segments. 
[PS] 


Note: 

Students  are  not  expected  to  solve 
linear  systems  in  two  unknowns; 
problems  must  be  able  to  be  solved 
without  using  systems.  Linear  systems 
are  covered  in  Pure  Mathematics  20, 
specific  outcome  C5-2. 


Sample  Tasks 

[       ]     Conceptual 
[  /    ]     Procedural 
[       ]    Problem-solving 
Question: 

1.     Given  A(-5,  6)  and  fl(-8,  -2),  determine  the  midpoint  of  AB  . 


Solution: 

A(-5,  6)  and  fl(-8,  -2) 

M=[       >       '        2      J 

{     2     2, 

M  = 

(     13    J 

,  2 

1      2 

Question: 

2.     Given  C(5,  2)  and  the  midpoint  of  CD  at  (7,  -6),  determine  the 


coordinates  of  D. 


Solution: 


C(5,  2);M(7,-6);D(.v,  v) 


■v  +  5         - 

2 

.v  +  5  =   14 

x  =  9 


y  +  2 


=  -6 


y  +  2  =  -12 

y  =  -14 


So  D  is  (9,  -14). 
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General  and  Specific  Outcomes 


General  Outcome 

Solve  coordinate  geometry  problems 
involving  lines  and  line  segments. 

Specific  Outcome 

CI— 1 1 .  Solve  problems  involving 
midpoints  of  line  segments. 
[PS] 


Note: 

Students  are  not  expected  to  solve 
linear  systems  in  two  unknowns; 
problems  must  be  able  to  be  solved 
without  using  systems.  Linear  systems 
are  covered  in  Pure  Mathematics  20, 
specific  outcome  C5-2. 


Sample  Task 

[       ]    Conceptual 
[       ]     Procedural 
[/    ]     Problem-solving 
Question: 

3.     A  quadrilateral  has  vertices  A(l,  5),  5(3,  1),  C(3,  -3)  and 

D(-3,  -1 ).  Determine  the  perimeter  of  the  quadrilateral  formed  by 
joining  the  midpoints  of  the  sides  of  the  quadrilateral  ABCD. 


Solution: 


4(1,5) 


5(3,1) 


(1,5)  and  (3, 


M, 


3+1    1+5 
2   '    2 


(2,3)M 


MN  =(2,3)  and  (3,-1) 
MN     =    A/(3--l)2+(2-3)2 


=  716+1  =  Jn 

OP    (0,-2)  and  (-1.2) 

OP     =  x/(-l-0)2+(2--2)2 

=  fi^ 

=  ^1  +  16  =  VT7 


(3.  1)  and  (3,-3) 


(3, -3)  and  (-3,-1) 


M-, 


M, 


-3  +  3   -1  +  -3 


=  (0,-2)0 


(-3,-1)  and  (1,5) 


-3  +  1   -1  +  5 


:(-l,2)P 


NO    (3,-1)  and  (0,-2) 
NO    =    A/(0-3)2+(-2--l): 


=      [9  +  ]  =  fio 


MP   (2,3)  and  (-1,2) 

~MP    =     A/(-l-2)2+(2-3)2 


=  ,/9+T  =  Jio 


Perimeter  =    yfll  +  ^17  +  JlO  +  ^lO 
Perimeter  =    2^\7+2^J\0 
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General  and  Specific  Outcomes 


General  Outcome 

Solve  coordinate  geometry  problems 
involving  lines  and  line  segments. 

Specific  Outcome 

CI— 1 1.  Solve  problems  involving 
midpoints  of  line  segments. 
[PS] 


Note: 

Students  are  not  expected  to  solve 
linear  systems  in  two  unknowns; 
problems  must  be  able  to  be  solved 
without  using  systems.  Linear  systems 
are  covered  in  Pure  Mathematics  20, 
specific  outcome  C5-2. 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•   use  the  midpoint  formula  to 

•    use  the  midpoint  formula  to 

solve  question  1 

solve  question  1 

or 

•   plot  points  and  provide  a 

geometrical  solution  for 

question  1 

•   plot  points  on  the  coordinate 

•    use  a  graphical  solution  and 

plane,  using  trial  and  error,  and 

also  verify  the  solution  to 

determine  D  graphically  in 

question  2 

question  2 

•   provide  an  algebraic  solution 

or 

for  question  2 

•   attempt  to  use  an  algebraic 

procedure  for  question  2 

•   plot  points,  determine 

•   determine  the  midpoints  and 

midpoints  graphically,  sketch 

distances  algebraically,  and 

the  new  quadrilateral  and 

determine  the  perimeter  for 

attempt  to  find  distances  for 

question  3.  (Most  students  will 

question  3. 

put  the  answer  in  decimal 

form,  but  some  will  leave  the 

answer  in  simplified  radical 

form.) 

74/  Assessment  Standards  for  Pure  Mathematics  10 


CSB:  99  01  15  (RESPONSE  DRAFT) 

©Alberta  Education,  Alberta,  Canada 


General  and  Specific  Outcomes 


General  Outcome 

Solve  coordinate  geometry  problems 
involving  lines  and  line  segments. 

Specific  Outcome 

Cl-12.  Solve  problems  involving  rise, 
run  and  slope  of  line  segments. 
[PS,  V] 


Note: 

Students  are  not  expected  to  solve 
linear  systems  in  two  unknowns; 
problems  must  be  able  to  be  solved 
without  using  systems.  Linear  systems 
are  covered  in  Pure  Mathematics  20, 
specific  outcome  C5-2. 


Sample  Tasks 


[  ]  Conceptual 
[  ]  Procedural 
[/    ]     Problem-solving 

Question: 

1.  Given  A(3,  5)  is  on  a  line  of  slope  5,  find  another  point  on  the  line. 

Solution: 

Go  up  5  and  over  1 . 

Use  rise  over  run  to  find  B  graphically. 

So  another  point  could  be  (4,  10)  or  (5,  15),  among  others. 

Question: 

2.  Given  A(-2,  -3),  5(1,  2)  and  C(4,  7),  verify  that  points  A,  B  and  C 
are  collinear. 

Solution: 

Count  squares  and 

state  slope  of  AB  =  — 
3 

and  slope  of  BC  =  —  . 


or 


.        fJi       (-3-2)     5 
slope  or  AB   =   =  — 

(-2-1)      3 

—        (1-2)    5 

slope  of  BC   =     =  — 

V  4-1  J     3_        _ 

.-.A,  B  and  C  are  collinear  as  AB  and  BC  have  the  same  slope. 

Question: 

2 
3.     Given  a  slope  of  —  and  points  A(5, 7)  and  B(x,  2),  find  the 


coordinates  of  point  B. 


Solution: 


(5,  7)  and  (x,  2);  m  = 


2-7 
x-5 

-5 


x-5 

-15   =   2(.r-5) 
-15   =   2x-  10 
-15+  10  =   2x 
-5   =   2.x- 
_5 
2 


Soflis    --,2 
2 
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General  and  Specific  Outcomes 


General  Outcome 

Solve  coordinate  geometry  problems 
involving  lines  and  line  segments. 

Specific  Outcome 

Cl-12.  Solve  problems  involving  rise, 
run  and  slope  of  line  segments. 
[PS,  V] 


Note: 

Students  are  not  expected  to  solve 
linear  systems  in  two  unknowns; 
problems  must  be  able  to  be  solved 
without  using  systems.  Linear  systems 
are  covered  in  Pure  Mathematics  20, 
specific  outcome  C5-2. 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•    find  the  slope,  given  a  graph  of 

•   find  the  slope,  given  a  graph  of 

the  line 

the  line 

•   understand  the  slopes  of 

•   understand  the  slopes  of 

vertical  and  horizontal  lines 

vertical  and  horizontal  lines 

•   find  the  slope,  given  any  two 

•   find  the  slope,  given  any  two 

points,  using  the  slope  formula 

points,  using  the  slope  formula 

•   distinguish  between  negative 

•   distinguish  between  negative 

and  positive  slopes 

and  positive  slopes 

•   graph  a  line,  given  a  point  and 

•   graph  a  line,  given  a  point  and 

the  slope  of  the  line 

the  slope  of  the  line 

•   understand  and  explain  why 

vertical  lines  have  slopes 

undefined  and  horizontal  lines 

have  slopes  equal  to  zero 

•  plot  point  A  on  a  coordinate 

•  plot  point  A  on  a  coordinate 

plane  and  then  use  ■  to 

run 

plane  and  then  use  to 

run 

find  the  second  point  in 

find  the  second  point  in 

question  1 

question  1 

•  plot  points  and  show 
graphically  that  the  slope  is  the 

same  between  AB  and  BC  in 
question  2 

•  determine  the  slopes  of  AB 

and  BC  algebraically,  and 
show  that  they  are  the  same  in 
question  2 

•  plot  points  and  use  the  slope  to 

•  determine  the  x-coordinate 

draw  the  line,  and  approximate 

algebraically  in  question  3. 

the  A-coordinate  from  the  graph 

in  question  3. 
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General  and  Specific  Outcomes 


General  Outcome 

Solve  coordinate  geometry  problems 
involving  lines  and  line  segments. 

Specific  Outcome 

CI— 13.  Determine  the  equation  of  a 
line,  given  information  that 
uniquely  determines  the  line. 
[PS,  V] 


Note: 

Students  are  not  expected  to  solve  linear 
systems  in  two  unknowns;  problems 
must  be  able  to  be  solved  without  using 
systems.  Linear  systems  are  covered  in 
Pure  Mathematics  20,  specific  outcome 
C5-2. 

Students  are  expected  to  be  familiar 
with  the  y  =  nix  +  b,  y  -  \\  =  m  (x  -  .vi), 
and  the  Ax  +  By  +  C  =  0  forms  of  the 
line.  Vertical  and  horizontal  lines  are 
included. 


Sample  Tasks 

[       ]    Conceptual 
[       ]    Procedural 
[/    ]     Problem-solving 
Question: 

1.     Given  A(6,  7)  and  B(  12,  14),  determine  the  equation  in  standard 
form  of  the  line  passing  through  the  two  points. 


Solution: 

(6,  7)  and  (12,  14) 

14-7 

m  = = 

12-6 

7 
6 

y  =    lx+b 

y  = 

h 

7  =   |(6)  +  fc 

6y  = 
6y  -  Ix  = 

Ix 
0 

7  =  1  +  b 

Ix  -6v  = 

0 

0  =  b 

y  =   l,+0 

Question: 

2.     Given  a  line  with  .i-intercept  of  6  and  y-intercept  of  2,  determine  the 
equation  of  the  line. 


Solution: 

(6,  0)       (0,  2) 

x  =  6        y  =  2 


2-0^   2 
0-6     -6 


m  =  —  ■ 


So  either 


I 


or 


y-2  =  --(*-0) 


y-0  =  -i(.v-6) 


In  any  case 


7— $*+2 


or 


3y  +  x  -  6  =  0 
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General  and  Specific  Outcomes 


General  Outcome 

Solve  coordinate  geometry  problems 
involving  lines  and  line  segments. 

Specific  Outcome 

CI— 13.  Determine  the  equation  of  a 
line,  given  information  that 
uniquely  determines  the  line. 
[PS,  V] 


Note: 

Students  are  not  expected  to  solve 
linear  systems  in  two  unknowns; 
problems  must  be  able  to  be  solved 
without  using  systems.  Linear  systems 
are  covered  in  Pure  Mathematics  20, 
specific  outcome  C5-2. 

Students  are  expected  to  be  familiar 
with  the  y  =  mx  +  b,  y  -\\  =  m  (x  -x\), 
and  the  Ax  +  By  +  C  =  0  forms  of  the 
line.  Vertical  and  horizontal  lines  are 
included. 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  recognize  the  slope  and 

•  recognize  the  slope  and 

y-intercept  from  y  =  mx  +  b 

y-intercept  from  y  =  mx  +  b 

•  write  the  equation  in  the  form 

•  write  the  equation  in  the  form 

y  =  mx  +  b,  given  the  slope  and 

y  =  mx  +  b,  given  the  slope  and 

y-intercept 

y-intercept 

•  differentiate  between  standard 

•  differentiate  between  standard 

form  and  slope-intercept  form 

form  and  slope-intercept  form 

•  manipulate  a  standard  equation 

•  manipulate  a  standard  equation 

into  slope-intercept  form 

into  slope-intercept  form 

•  recognize  the  equations  of 

•   recognize  the  equations  of 

horizontal  and  vertical  lines 

horizontal  and  vertical  lines 

•  determine  the  equation  of  a 

•  determine  the  equation  of  a 

line,  in  slope-intercept  form, 

line,  in  slope-intercept  form, 

given  a  point  and  a  slope 

given  a  point  and  a  slope 

•  determine  the  equation  of  a 

•  determine  the  equation,  but 

line,  given  a  graph  of  a  line 

will  not  need  a  labelled  point 

with  a  labelled  point  on  the  line 

on  the  line 

•  determine  the  slope,  set  up  the 

•  determine  the  equation  in 

point  slope  form  of  the 

standard  form 

equation  and  attempt  to  find 

the  equation 

•  plot  points,  draw  the  line, 

determine  the  slope,  and  write 

the  equation  in  slope-intercept 

form 

•  plot  the  points,  determine  the 

•   identify  coordinates  of 

slope  and  determine  the 

intercepts  and  determine  the 

equation  in  the  form 

equation,  algebraically,  in 

y  -  mx  +  b. 

slope-intercept  form  and 

standard  form. 
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General  and  Specific  Outcomes 


General  Outcome 

Solve  coordinate  geometry  problems 
involving  lines  and  line  segments. 

Specific  Outcome 

Cl-14.  Solve  problems  using  slopes  of: 

•  parallel  lines 

•  perpendicular  lines. 
[CN,  PS,  V] 


Note: 

Students  are  not  expected  to  solve  linear 
systems  in  two  unknowns;  problems 
must  be  able  to  be  solved  without  using 
systems.  Linear  systems  are  covered  in 
Pure  Mathematics  20,  specific  outcome 
C5-2. 

Students  are  expected  to  be  familiar 
with  the  y  =  nix  +  b,  y  -  \\  -  m  (x  -  x{), 
and  the  Ax  +  By  +  C  =  0  forms  of  the 
line.  Vertical  and  horizontal  lines  are 
included. 


Sample  Tasks 

[       ]     Conceptual 
[       ]     Procedural 
[/    ]     Problem-solving 
Question: 

1.  Determine  the  equation  of  a  line  through  a  point  (1,5)  and  parallel 
to  3x  -  y  +  5  =  0. 

Solution: 

The  line  3x -y  +  5  =  0  has  a  slope  of  3. 

So  (v  -  5)  =  3  (x  -  1 )  is  the  equation  of  the  required  line. 
In  simpler  form  y  =  3x  +  2. 

Question: 

2.  Determine  the  equation  of  a  line  in  standard  form  perpendicular  to 
the  line  Ax  +  3v  -  12  =  0  and  with  the  same  Jt-intercept  as 

5.x-  +  4y-  20  =  0. 


Solution: 

4x  + 

3v-  12: 

3y 

=  0 

-4.v+  12 

y 

= 

-fv  +  4 

slope 

- 

_4 

So  the  required  line  has  a  slope 

5.v  +  4y  -  20  =  0 
when  v  =  0  x  -  4 


So  the  required  line  passes  through  (4,  0) 


So  the 

equation  is 

y- 

0  =  -(*- 

4 

■4) 

or 

y  = 

3        ^ 
—  .v-3 

4 

or 

4v 

-3.V  +  12 

=  0 
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General  and  Specific  Outcomes 


General  Outcome 

Solve  coordinate  geometry  problems 
involving  lines  and  line  segments. 

Specific  Outcome 

Cl-14.  Solve  problems  using  slopes  of: 

•  parallel  lines 

•  perpendicular  lines. 
[CN,  PS,  V] 


Note: 

Students  are  not  expected  to  solve  linear 
systems  in  two  unknowns;  problems 
must  be  able  to  be  solved  without  using 
systems.  Linear  systems  are  covered  in 
Pure  Mathematics  20,  specific  outcome 
C5-2. 

Students  are  expected  to  be  familiar 
with  the  y  =  mx  +  b,  y  -  y>\  =  m  (x  -  X\), 
and  the  Ax  +  By  +  C  =  0  forms  of  the 
line.  Vertical  and  horizontal  lines  are 
included. 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  determine  whether  two  lines 

•  determine  whether  two  lines 

are  perpendicular  or  parallel, 

are  perpendicular  or  parallel, 

given  their  equations  in 

given  their  equations  in 

standard  form 

standard  form 

•  determine  whether  lines  are 

•  determine  whether  lines  are 

parallel  or  perpendicular,  given 

parallel  or  perpendicular,  given 

two  points  on  each  of  the  two 

two  points  on  each  of  the  two 

lines 

lines 

•  attempt  a  graphical  solution,  by 

•  determine  the  equation, 

drawing  lines  and  then 

algebraically,  in  standard  or 

determining  the  equation  of  the 

slope-intercept  forms. 

newly  graphed  line. 
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STANDARDS  IN  DATA  ANALYSIS 


Strand:    Statistics  and  Probability  (Data  Analysis) 
Students  will: 

•  collect,  display  and  analyze  data  to  make  predictions  about  a 
population. 


[C]      Communication 
[CN]   Connections 
[E]      Estimation  and 

Mental  Mathematics 


[PS]  Problem  Solving 

[R]  Reasoning 

[T]  Technology 

[V]  Visualization 


General  and  Specific  Outcomes 


General  Outcome 

Implement  and  analyze  sampling 
procedures,  and  draw  appropriate 
inferences  from  the  data  collected. 

Specific  Outcome 

C3-6.    Choose,  justify  and  apply 

sampling  techniques  that  will 
result  in  an  appropriate, 
unbiased  sample  from  a  given 
population.  [C,  PS,  R] 


Note: 

This  specific  outcome  refers  primarily  to 
sampling  techniques,  so  the  formulation 
of  survey  questions  is  only  a  minor  part 
of  this  outcome. 

The  following  sampling  techniques  must 
be  covered:  simple  random  sampling, 
systematic  sampling,  stratified  random 
sampling,  clustered  sampling, 
convenience  sampling  and  sampling  of 
volunteers  (self-selected  sample). 


Sample  Task 

[       ]     Conceptual 
[       ]     Procedural 
[/    ]     Problem-solving 
Question: 

An  agency  is  commissioned  to  find  out  how  students  get  to  school, 
in  order  to  determine  the  required  parking  lot  expansion.  Describe 
and  justify  the  sampling  techniques  that  would  give  the  most 
accurate  results. 


Solution: 


The  sample  should  be  taken  with  equal  proportions  of  students  from 
each  grade.  Since  fewer  Grade  10  students  drive  than  Grade  12 
students,  the  proportions  must  be  exact.  The  question  should  refer 
to  driving  and  parking. 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  show  that  a  random  sample 

•   show  that  a  random  sample 

must  be  used 

must  be  used 

•  describe  a  stratified  random 

•  describe  a  stratified  random 

sample  in  a  limited  way. 

sample  in  a  limited  way 

•  justify,  using  examples,  why  a 

stratified  random  sample  is 

necessary 

•  include  subtle  points,  such  as 

the  question  wording  and  the 

time  of  year,  in  the  response. 
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General  and  Specific  Outcomes 


General  Outcome 

Implement  and  analyze  sampling 
procedures,  and  draw  appropriate 
inferences  from  the  data  collected. 

Specific  Outcome 

C3-7.    Defend  or  oppose  inferences 
and  generalizations  about 
populations,  based  on  data  from 
samples.  [C,  PS,  R] 


Note: 

Students  should  generate  their  own  data. 
Guidance  should  be  given  so  that 
students  can  quickly  gather  rich  data 
that  allow  for  many  different  inferences 
and  generalizations. 


Sample  Task 

Conceptual 
Procedural 
Problem-solving 
Question: 

A  survey  question  asked  how  Northwest  Territories  high  school 
students  get  to  school.  The  following  data  were  collected. 


[  ] 
[  ] 
[/    ] 


Method  of  Getting 
to  School 

Number  of 
Students 

Walk 

263 

Bike 

150 

Drive 

187 

Bus 

373 

Skidoo 

27 

Total 

1000 

Agree  or  disagree  with  the  following  inferences.  Explain  why  you 
agree  or  disagree  with  the  inference. 

a.  Students  no  longer  walk  to  school. 

b.  Every  high  school  should  have  skidoo  parking  lots. 

c.  Most  high  school  parking  lots  are  empty,  because  only  19%  of 
students  drive. 


Solution: 
a. 


This  inference  is  false,  as  the  survey  data  shows  26.3%  of 

students  walk  to  school. 

This  inference  is  unreasonable,  as  the  number  going  by  skidoo 

is  low  (2.7%)  and,  in  any  case,  skidoos  can  use  a  car  parking 

lot. 

The  size  of  the  lot  is  rarely  enough  for  all  students  to  be  able  to 

drive  and  park.  Most  schools  have  space  for  20%  or  so  of  the 

students,  and  so  the  parking  lot  will  be  fairly  full. 
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General  and  Specific  Outcomes 


General  Outcome 

Implement  and  analyze  sampling 
procedures,  and  draw  appropriate 
inferences  from  the  data  collected. 


Specific  Outcome 

C3-7.    Defend  or  oppose  inferences 
and  generalizations  about 
populations,  based  on  data  from 
samples.  [C,  PS,  R] 


Note: 

Students  should  generate  their  own  data. 
Guidance  should  be  given  so  that 
students  can  quickly  gather  rich  data 
that  allow  for  many  different  inferences 
and  generalizations. 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  compare  an  inference  to  data 

•  compare  an  inference  to  data 

taken  directly  from  a  table. 

taken  directly  from  a  table. 

such  as  part  a 

such  as  part  a 

•  interpret  data  that  is  easily 

•  interpret  data  that  is  easily 

related  to  the  inference,  such  as 

related  to  the  inference,  such  as 

part  b 

part  b,  and  where  the  inference 

•  provide  explanations  that  are 

required  additional  information 

somewhat  imprecise. 

to  be  brought  to  the  decision, 

such  as  part  c 

•  provide  explanations  that  are 

precise. 
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STANDARDS  IN  CHANCE  AND  UNCERTAINTY 


Strand:    Statistics  and  Probability  (Chance  and  Uncertainty) 
Students  will: 

•  use  experimental  or  theoretical  probability  to  represent  and 
solve  problems  involving  uncertainty. 


[C]      Communication 
[CN]   Connections 
[E]      Estimation  and 

Mental  Mathematics 


[PS]  Problem  Solving 
[R]    Reasoning 
[T]    Technology 
[V]     Visualization 


General  and  Specific  Outcomes 


General  Outcome 

Make  and  analyze  decisions,  using 
expected  gains  and  losses,  based  on  the 
probabilities  of  simple  events. 

Specific  Outcome 

P2-6.     Connect  probabilities  to 

calculated  expected  gains  or 
losses.  [CN,  PS,  R,  V] 


Note: 

Calculation  of  the  appropriate 
probabilities  is  not  the  major  emphasis 
of  this  specific  outcome.  The  linkage  of 
probabilities  to  gains  is  the  focus. 
Complex  probability  problems  are  part 
of  Pure  Mathematics  30,  specific 
outcome  P7-17. 


Sample  Task 

[       ]     Conceptual 
[       ]     Procedural 
[/    ]     Problem-solving 
Question: 

Three  coins  are  tossed.  If  all  three  coins  turn  up  tails  the  player 
wins  10  points.  If  exactly  two  tails  turn  up,  the  player  wins  5 
points.  Otherwise,  the  player  loses  4  points. 


Solution: 
a. 


What  is  the  expected  gain  from  one  toss  of  the  three  coins? 
Estimate  the  number  of  tosses  needed  before  the  player  wins 
100  points.  Explain  your  estimation  procedure. 


—  or  1.125  points  per  throw 
o 

100 


1.125 


or  approximately  90  throws 


In  the  long  run,  the  average  will  be  —  units  per  throw  or  90 

o 

points  from  80  throws.  So  to  score  100,  about  90  throws 
would  be  needed. 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 
acceptable  standard  can: 

A  student  demonstrating  the 
standard  of  excellence  can: 

•  calculate  the  expected  gain  as 
(10)  x  P(3  tails)  +  (5)  x  P(2 
tails)  +  (-4)xP(less  than  2 

tails) 

•  make  a  reasonable  estimate  in 
part  b,  without  justification. 

•  calculate  the  expected  gain  as 
(10)xP(3tails)  +  (5)xP(2 

tails)  +  (-  4)  x  P(less  than  2 
tails) 

•  calculate  the  expected  gain  as 

o 

7T  points  per  throw,  and  make 

o 

a  reasonable  estimate  in  part  b, 
with  a  justification. 
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General  and  Specific  Outcomes 


General  Outcome 

Make  and  analyze  decisions,  using 
expected  gains  and  losses,  based  on  the 
probabilities  of  simple  events. 

Specific  Outcome 

P2-7.     Solve  decision-making 

problems  involving  expected 
values,  and  communicate  the 
solutions.  [C,  PS,  R] 


Note: 

Problems  here  should  focus  on  the 
making  and  communicating  of 
decisions,  not  the  calculations  of 
probability. 


Sample  Task 

[       ]     Conceptual 
[       ]     Procedural 
[/    ]     Problem-solving 
Question: 

The  average  cost  of  a  new  windshield  is  $450.  Mary,  one  of  your 
clients,  estimates  that  she  has  broken  seven  windshields  in  25  years 
of  driving.  Is  it  worth  it  for  Mary  to  pay  $75  a  year  for  glass 
coverage?  Would  it  make  any  difference  to  the  decision  if  Mary 
had  to  pay  the  first  $100  of  any  claim?  Explain  your  answers  to 
Mary. 

Solution: 

For  zero  deductible  :  annual  payout  from  the  insurance  company  is 
calculated  by: 

P(claim)   x   (cost  of  windshield) 


1_ 

25 


x   $450  =  $126.00 


Therefore  she  saves  $51/year  on  average  by  paying  $75/year  for 
glass  insurance. 

With  $100  deductible  she  only  receives  $350  per  windshield,  so  her 

7  ^ 

x  350  or  $98  and  she  saves  $23/year  by 


annual  payout  is    — 
V  25 

paying  the  insurance. 


Descriptions  of  Student  Performance 

A  student  demonstrating  the 

A  student  demonstrating  the 

acceptable  standard  can: 

standard  of  excellence  can: 

•  calculate  the  annual  loss 

•  calculate  the  annual  loss 

•   make  a  comparison  of  the 

•   make  a  comparison  of  the 

annual  loss  with  the  $75 

annual  loss  with  the  $75 

premium 

premium 

•  use  the  seven  broken 

•  use  the  seven  broken 

windshields  as  part  of  the  input 

windshields  as  part  of  the  input 

data. 

data 

•  calculate  the  annual  savings, 

with  and  without  the  $100 

deductible 

•  communicate  the  analysis  to 

the  client. 
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